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Robotics Process Automation:

Robotic process automation (or RPA) is an emerging form of clerical process
automation technology based on the notion of software robots or artificial intelligence (AI)
workers.

A software 'robot’ is a software application that replicates the actions of a human being
interacting with the user interface of a computer system.

For example, the execution of data entry into an ERP system - or indeed a full end-to-end
business process - would be a typical activity for a software robot.

The software robot operates on the user interface (UI) in the same way that a human
would; this is a significant departure from traditional forms of IT integration which have
historically been based on Application Programming Interfaces (or APIs) - that is to say,
machine-to-machine forms of communication based on data layers which operate at an
architectural layer beneath the UI.

RPA software vendors

RPA software vendors include:

O Automation Anywhere

O UlIPath

O Blue Prism

O Open span

Introduction

UiPath is a complete solution for application integration, and automating third-party
applications, administrative IT tasks and business IT processes. One of the most important
notions in UiPath is theworkflow.

A workflow is a graphical representation of a business process. It enables you to automate
rule-based processes, by giving you full control of the execution order and the relationship
between a custom set of steps, also known as activities in UiPath Studio. Each activity
consists of a small action, such as clicking a button, reading a file or writing to alog panel.

ypes of workflows supported are:

O Sequences - suitable to linear processes, enabling you to smoothly go from one activity
to another, without cluttering your workflow.

O Flowcharts - suitable to a more complex business logic, enabling you to integrate
decisions and connect activities in a more diverse manner, through multiple branching
logic operators.

« State Machines — suitable for very large workflows; they use a finite number of states in
their execution which are triggered by a condition (transition) or activity.
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The User Interface
The ribbon is straﬁhtforward and can be minimized or expanded by clicking the Minimize

/ Expand button B8, Tt consists of the following four tabs:

1. Start - create a project or open a previously created one, switch to a Beta or Stable
version, update Studio, go to the online documentation or submit a request. By default,
projects are createdin C:\Users\Username\Documents\UiPath.

m MOGe! 8 protess a4 8 RowOurt Oagran
R -
Flowshar

2. Design - create or launch sequences, flowcharts or state machine diagrams, access
wizards, manage variables, and inspect user interface elements from third-party apps.

DESIGN EXECUTE SETUP
Ay e @ L) £ &

=P Redo

New Save Run Record Screen Web User Create Manage Launch
v v {FS) V| Pascte v Scraping Scraping Events~  Variable » Variables~  UiExplorer
File Edit Wizards Variables Selectors

3. Execute - run or stop projects, start the debug process, slow down steps and open logs.

START DESIGM EXECUTE SETUP
] _—

> e O
[ =] + Step Into

Run Stop Start Toggle Slow Options Open
[F5) Debug Ereakpoint Step Over  Step - Logs
Launch Debug
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4. Setup - publish a project or create a shortcut for it, schedule tasks, and install
extensions with just one click.

DESIGM EXECUTE SETUP
I
L PBME @B 8 &

Publish Run Schedule Create Manage setup Reset
As Job Task Shortout Credentials Extensions= S5Settings

Deplay Trigger Options

The Quick Access Toolbar

Ui g

4

The Quick Access Toolbar is located by default on the title bar, above the ribbon, yet you
can easily move it bellow.

It provides shortcuts for the most used commands, and you can add new ones to it by right-
clicking a desired button and selecting the Add to Quick Access Toolbar option.

The Workflow Designer Panels

UiPath contains multiple panels for an easier access to specific functionalities. They can be
docked, act as floating windows, or the Auto-hide option can be enabled.

The Main Panel
-

MMainm Flowwchart Imput dialog Expand Aldl Collapse Aldl

Input dialog

“"Hello, world!l™

TTywpe your name”

Wariables Argurments Imports " = 1 00OZe — =i EE

The Main panel displays your current workflow or workflows, enables you to make
changes to them, and provides quick access to variables, arguments and imports.
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It is possible to navigate within a workflow, by double-clicking the activity you want to
view. The path is displayed as breadcrumbs in the header of the Main panel.

The Activities Panel

[  Faworites

- pAovailable
A  \Workflow
-4 Control Flow

ACB Assign

3, Cancellation Scope
Delay
Do While
If

Parallel

o 50

Parallel For Each With Body Factory

)

Pick

i
T

Pick Branch
Sequence
Switch

While

AL & E &

For Fach

A Activities | [0 Library 3 Project

The Activities panel provides quick access to all available activities that can be dragged to
the current workflow.

It features a search box, and the Show Activities list enables you to hide or show
the Favorites, Recent and Available folders of activities.

The Manage Packages functionality enables you to install additional activity packages.
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The Library Panel

The Library panel enables you to easily reuse workflows. A search box is included to
facilitate finding items faster.

Itincludes, by default, multiple samples and snippets, and you can add your own by clicking
the Add Folder button and selecting a directory from your hard drive.

To remove a folder, right-click it and select Remove.

Note: If you add empty folders they are not going to be displayed.
The Project Panel
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Project = |
=3 = T s~ EE
U sersshMA D asDrocumentsi UiPathhswHello
- 7 Hello
- M ain.carml

Project.)yson

ML, Activities Y Librarmy 3 Project

The Project panel enables you to view the contents of the current project and open the file
location in a Windows Explorer window.

You can connect to a team project from the Team Foundation Server (TFS) and create a
new project directly from this panel.

Version control is available through the context menu, and it is also possible to view the
history of a selected file.

The Properties Panel
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Properties

UiPath.Dialog.Activities.InputDialog

‘El Search: |

DisplayMame
E] Input
I IsPassword
Label
Options
Title
E] Misc
Private
E] Output

Result

Input dialog

]

"Type your nam
An array of opti

"Hello, world!™

]

The value insert

#~ Properties | .1= Outline <« Output

The Properties panel is contextual and enables you to view and change the properties of a

selected activity.

The properties can be sorted alphabetically, while the search box enables you to look for a

specific one.

The Outline Panel
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Outline =
S SearcsH
- maa
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— eEa Flowwchart
o wariables
name
o StartNode
[ Imput dialog
o Nodes
[ Imput dialog

- Properties TE = Outline - COurtput

The Outline panel displays the workflow hierarchy, all available variables and nodes, and
includes a search box. This enables you to easily navigate large workflow.

You can highlight activities in this panel by selecting them in the Main panel, or you can go
to a specific activity by selecting it in the Outline panel.

The Output Panel

Output

S Ao 1 1 o x

O7/05/72016 10:46:45 Generic Value
execution ended in: 00:00:02

}" Properties :3:: Outiine 3 Output

Pus

QUALITYTHOUGHT * *

www.qualitythought.in
PH NO: 9963486280, 040-48526948

Email Id: info@qualitythought.in




QUALITYTHOUGHT UiPath Material

The Output panel enables you to display the output of the Log Message or Write
Line activities, as well as the logs when the debug mode is activated.

The logs are more or less detailed, depending on the option you selected in
the Execute tab, under Options > Logging Level.

You can hide or show timestamps, errors, warnings, information or trace data, by clicking
the buttons in the panel’s header. Additionally, the Clear All button erases all info
displayed in the Output panel.

Double-clicking a message displays further details about it.

Keyboard Shortcuts

The complete list of keyboard shortcuts for UiPath Studio:

Ctrl + D - Ignores the activity that is currently selected by placing it into a Comment Out
container.

Ctrl + E - Removes the activity from the Comment Out container it was placed in.
Ctrl + T - Places the activity inside the Try section of a Try Catch activity.

Ctrl + Shift + N - Creates a new Blank Project.

Ctrl + N - Creates a new Sequence Diagram in the current project.

Ctrl + O - Enables you to open a previously created workflow. Only .xaml files are
supported.

F1-Enables you to access a help topic associated with the currently selected element.
Ctrl + L - Opens the folder where the Log files are stored.

Shift + Fg - Removes all the breakpoints in the currently opened workflow.

Ctrl + S - Saves the currently opened workflow.

Ctrl + Shift + S - Saves all the workflows that are currently open.

F5 - Runs the workflow that is currently open.

F7 - Runs the currently opened workflow in debug mode.

F8 - Checks the currently opened workflow for validation errors.

F9 - Marks the selected activity with a breakpoint.

F10 - When debugging, skips the execution of a block of activities in the currently selected
workflow.

F11 - When debugging, enables you to step into a block of activities and executes the first
one.

Pause - Pauses the execution of the current workflow, in both normal and debug mode.
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F12 - Stops the execution of the current workflow, in both normal and debug mode.

Ctrl + C-Copies the selected activity or activities to the clipboard.
Alt + Ctrl + W - Opens the Web Recording toolbar.

Alt + Ctrl + B - Opens the Basic Recording toolbar.

Alt + Ctrl + C- Opens the Citrix Recording toolbar.

Alt + Ctrl + D - Opens the Desktop Recording toolbar.

Alt + Ctrl + F - Sets the focus to the search box in the Activities Panel.
Ctrl + P - Opens the Manage Packages window.

RESOURCES Updating UiPath Studio

From the Start ribbon tab, under the Help tab, you can update your version of UiPath
Studio, as well as see the version you are currently running on.

Produa Websae U
] o product websh
- -
U

i Q
~t
i

: Devics It K151 CheMOavg2
{ubme 3 raquest or cpon 3 few SEpRer hies

Reguest

You can choose between a Stable or Beta version with the help of two radio buttons.
However, note that you are required to restart the application for the change to take effect.
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UiPath Studio Trial

Version 2016.2.6081

Copyrnight © WiPath 20176
Device ID: KcxsMNM1g1ChenMCloyYyqg2

Microsoft Windows 10 Pro 64-bit

.NET 4.0.20319.42000

When a new Studio version is available, be it Stable or Beta, an Update Available link is

displayed. To update, do thefollowing:

1. Clickthe Update Available link. A window is displayed with the new available update.

A new version of UiPath Studio Beta is available!

A new version of UiPath Studio Beta is available (your version is 2016.2.6081.24784, new version is
2016.2.6092.26668). Would you like to update now?

Release notes:

Merge pull request #739 from UiPath/feature/ocr_retry

Install
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2. Click the Install button. Note that the download has started.
3. After the download is complete, go through the installation wizard. Studio is restarted
and the fixes and/or enhancements are available to you.

Installing the Chrome Extension for UiPath Studio

From UiPath Studio

1. IntheSetupribbontab,fromthe Setup Extensions menu, select Chrome. The Chrome
Web Store is opened in Google Chrome.

Ui > -
DESIGN EXECUTE SETUP

2 g B %

Publish Manage Setup Reset
Credentials  Extensions ¥ Settings

Deploy f {F Chrome
% Activities ‘ 1}* Firefox (® Main X
E. |

G o

b= |

O Search | # MsOffice OCR

W e —
4 Favorites | Silverlight <]

loid [J Aueiq

2. Click the Add to Chrome button. A confirmation dialog box is displayed.

4 C & o cwome geoghe com &
UiPath o 1<)
oviRarw VWS RELATED O
Q)
P ath comparwnt Yor trowser
nteraction
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3. Click the Add extension button. The extension is now installed.

®
Add "UiPath"? U |

It can:
« Read and change all your data on the websites you visit

« Communicate with cooperating native applications

Please note that file access is disabled by default. To enable it:

4.

1. ClicktheSide Navigation Bar IS Settings. The Settings page is displayed.
2. Inthe Extensions tab, navigate to the UiPath extension.
3. Underthe UiPath Extension, select the Allow access to file URLSs check box.

m UiPath 9.0 « Enabled o]
UiPath component for browser interactior

From the Command Prompt

1. Click the Windows Start button and type cmd in the search field.
2. Right click on Command Prompt and run it as administrator.
3. Change the directory to the UiPathinstallation folder (cd C:\Program Files
(x86)\UiPath Studio\UiPath).
4. Runthe SetupExtensions file by typing SetupExtensions.exe/chrome. The Chrome Web
Store is opened in Google Chrome.
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B Command Prompt

5.
6. Clickthe Add to Chrome button. A confirmation dialog box is displayed.

7. Click the Add extension button. The extension is now installed.

Installing the Firefox Extension for UiPath Studio
From UiPath Studio

1. IntheSetup ribbon tab, from the Setup Extensions menu, select Firefox. A

confirmation pop-up isdisplayed in Firefox.

T ——
BEa » -
START DESIGN EXECUTE SETUP
ax\ #
3/ =| ¥
Publish Manage Setup Reset
Credentials Extensions~ Settings
Deploy o Chrome
) . .
= Activities dp Firefc MV X
é 9 o W Jav Main * Flowcha
D if & Ms Office OCR x | g Flowchart
Q H\
X Favorites | ® >V
8.
2. Click the Install button. A confirmation dialog box is displayed. The extension is now
installed.
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New Tab X -+

&

This site would like to install an add-on in Firefox:

UiPath

learn more

Cancel Install

From the Command Prompt

1. Click the Windows Start button and type cmd in the search field.

2. Right click on Command Prompt and run it as administrator.

3. Change the directory to theUiPathinstallation folder (ed C:\Program Files
(x86)\UiPath Studio\UiPath).

4. Run the SetupExtensions file by typing SetupExtensions.exe/firefox. A confirmation
pop-up is displayed in Firefox

B Command Prompt

5. Click the Install button. A confirmation dialog box is displayed. The extension is now
installed.

Connecting your Project to a Source Control System

The Project panel enables you to, among others, connect to a type of source control system,
such as TFS or SVN. When you are connected to one of them, the Connect Project to a

Source Control button changesto TFS'~ orSVN
Additionally, hovering over the TFS and/or SVN button displays the URL of the repository.

Note: You cannot connect to both TFS and SVN, in the same time.
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The supported versions of Team Foundation Server are:

ooooood

2012
2013
2015
Express 2012
Express 2013
Express 2015

Note: Due to Microsoft limitations, the 2015 and none of the Express TFS versions do not
permit you to create new projects.

Connecting to TFS
1. OntheProjectpanel, click Connect Project to a Source Control > TFS > Connect to
Team Project. The Connect to Team Foundation Server window is displayed.
Commect 1o Toarn FoundaBon Server . ho
Lelect a Team Foundation Server:
= Sorvers
Toam Propect Colections Team Progects:
ﬂ Sedprt & Team Foundanon Server 1o webw Team
Project Colections
Canoel
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2. Click Servers. The Add/Remove Team Foundation Serverwindow is displayed.
Add/Remove Team Foundation Server

? X
Team Foundation Server list:
MName URL Add...
localhost http:/flocalhost:8080/tfs
Remowve

3. Click theAddTheAdd Team Foundation Serverwindow is displayed.

Add Team Foundation Server ? >

MName or URL of Team Foundation Server:

localhost

Connection Details

Path: ifs

Port number:; 2080

Protocol: @ HTTP (O HTTPS

Preview: |http://localhost8080/tfs

] Cancel
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4. Fill in the details of your TFS and click OK. In the Connect to Team Foundation
Server window, your team’s collections and projects are available and the Connect

. . TFS
Projectto a Source Control button isnow changed to TFS .

IftheTFSserverisonline (e.g.https://<account>.visualstudio.com) UiPath Studiorequests
authentication with a Microsoft account. An Internet Explorer window is displayed for
entering your credentials, regardless of what your default browser is.

Note: By default, on all Windows Server machines, this window is not displayed, as it
requires JavaScript to run. This can be enabled from the Internet Explorer settings
(Security tab > Custom Level > Enable Scripting).

Creating a New Team Project

1. OntheProjectpanel, clickConnect Project to a Source Control ™ S TFS>New

Team Project (5] .The Selecta Team Project Collection window is displayed.
2. In the Select a Team Project Collectionwindow, select your server, one of your
collections and click Connect. The New Team Project window is displayed.

m Mew Tearmn Project — O >

Project Mame:

Project Description:

Process Template: Scrum -

Cancel OK

Note: Due to Microsoft limitations, the 2015 and none of the Express TFS versions do
not permit you to create newprojects.

3. Fillinthe Project Name and Project Description fields, selecta Process Templateand
click OK. A confirmation message indicating the new project has been created is
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4. displayed.
m 1 Info et

o Project created successfully.
E oK ]

5. ClickOK. The new project that has been created is displayed in the Projects panel, and
you are automatically connected to the project.

Connecting to SVN

1.0OntheProjectpanel, select Connect ProjecttoaSource Control + >SVN > Connectto
Project button. The Connect towindow is displayed

Connect to X

Repository URL
Use Credentials | |

Ok Cancel

2. Insert the Repository URL of your SVN server into the text field. Selecting the Use
Credentialsbox will enable you to insert your account User and Password. Click Your
project is now connected toSVN.

3. Enter the Repository URL of your SVN server and select the Use Credentials check
box. TheUser and Password fields are displayed.

Fill in the user and password information, and click OK. You are now connected to SVNand
the Connect Project to a Source Control button is now changed to SVN.
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Context Menu Options

i  Open
-+ Rename...

>X  Delete

g Add

l!_, Get Latest Version

[ Check Out For Edit

«  CheckIn..

<4 Undo..

Import Workflows...

Once your project is connected to either TFS or SVN, right-clicking any file or folder in
the Project panel opens a context menu that contains the following options:

Option Description

Open Opens the selected .xaml file in the Main panel.
R Enables you to rename the selected file or folder, and opens the Rename
ename \
Item window.
Delete Deletes the selected item.
Add Uploads the selected item to the TFS/SVN server. This option is not
available, if the item was previously uploaded to the server.
Get Latest Downloads the latest version of the selected item from the TFS/SVN
Version server.
gl&ftc k Out for Marks the selected file or folder as locked for editing.
Displays the Check In Changes window and enables you to upload the
Check In . .
selected item to the server as the newest version.
Displays the Undo Pending Changeswindow and enables you to Revert
Undo :
the changes done to theproject.
Import Imports .xaml files to the project. This option is only available when
Workflows selecting a directory.
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Enabling Tracing

By default, UiPath generates log files that track the activity of Studio and the Robots. These
logs can be accessed from the Execute ribbon tab, by clicking the Open Logs button.

For complex issues, more details about your automation are needed. To gather them,
tracing must be enabled.

In UiPath Studio, tracing generates an .etl file. It contains binary log data at the trace level,
such as disk accesses or page faults, and is used to log high-frequency events while tracking
the performance of an operating system. To enable tracing, do the following:

1. Inthe system tray, click the UiPath Robot button. The UiPath Robot window is
opened.

= 6:44 PM
11/14/2016

~ Ui 7 4

2.Click Advanced #~ > Settings. The Settings window is displayed.Click the Start

Tracing button.
m Settings A
Orchestrator Configuration
Machine Name DESKTOP-PMFQGCB
Robot Key
Orchestrator URL
Robot Logging
Level Information v
Low Level Tracing
For troubleshooting crashes and errors Start Tracing
Reset . oK | | Cancel
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3. Run the workflow that you want to trace.
4. Inthe Settings page, click the Stop Tracing button. A dialog box is displayed, informing
you that an .etl file has been generated on the Desktop.

Info oy

o UiPathTrace.etl file was generated on Desktop

OK

This type of file can be opened from the Event Viewer:

1. In Event Viewer, in the Actions panel, click Open Saved Log. The Open Saved
Log window is displayed.

2. Browse for the trace log file generated and click Open. The file is displayed in the left
panel, under Saved Logs.

3. Select the filee Note that the contents of the logs are

displayed.
3] Event Viewer - m} *
File Action View Help
a7
@ S G e
i EV:I::DDTV:[:_E:;S Level Date and Time Source EventID Task Category UiPathTrace-15b1qflg ~
=) Applications and Services Lo ®Information 07-Dec-16 4:02:34 PM 0 Mone = Open Saved Log...
~ [£) Saved Logs ¥ Create Custom View...
I Uraince s ot Cuom .
N H UiPathTrace-15b1gf0g T Filter Current Log...
=4 Subscriptions [E] Properties
Event 0, * |8 Find..
General Details [ Save Al Events As...
@ Friendly View () XML View View ’
K Delete
- EventData A =i Rename
BufferSize 8192 |6 Refresh
Version 83951626 Help »
ProviderVersion 14393
NumberOfProcessors4 ST -
EndTime 131255930074889753 B Event Propertes
TimerResolution 156250 el Save Selected Events..
MaxFileSize 0 Bz Copy ’
LogFileMode  0x0 |G Refresh
BuffersWritten 1 Help 4
StartBuffers 1
PointerSize 4 v
< >
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Creating a Basic Workflow

To create a basic workflow that asks for a user's name and then displays it on the screen,
do the following:

1. On theStarttab, under the New section, click Blank. The New Project window is
displayed.

(m New Project ﬁw

New Blank Project

An empty project. A diagram is a graphical representation
of a business process.

Mame Hello
Location CAhUsers\M A[}L\ Documents\UiPath

Description | Blank Project

Create

2. IntheNamefield, type the name of your project, such as Hello, and click Create. Anew
project is saved with the chosen name on the hard drive.

3. From the Activities panel, drag a Flowchart activity to the Main panel

4. Add an Input Dialogactivity.

5. Right-click the activity and click Set as Start Node. The activity is connected to
the Start node.
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Main Expand All Collapse All

s Flowchart

.+l Input dialog
Doubile fo view
Variables Arguments Imports ' 2 100% - 3B E:3

6. Onthe Designtab, select Create Variable > Textto create astring variable in which to
store the user’s name, called name, for example.

7. OntheProperties panel, under theInputsection, add a Label for the activity, such as
"Type your name," and a Title, such as "Hello, world!.".

Note: In UiPath, all strings have to be placed between quotation marks.

8. Under the Output section, in the Result field, add the variable created at step 5.
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Properties
UiPath.Dialog. Activities. InputDialog

Clear
DisplayMame Input dialog
= Input
IsPassword [
Label I "Type your nanl o b
O ptions An array of opti -
| Title | “Hello, world!" || ... }
= Misc
Private ]
= Output
Fesult I name I

&~ Properties | _.f= Outline <=l Output

9. Add a Message Box activity to the Main panel and connect it to the existing Input
Dialog activity.

10. Make sure that the Message Box activity is selected. The Properties panel is updated
accordingly.

11. Under the Input section, add a Caption such as “Hello,” and in the Text field add a
string and the previously created variable, such as “Hello”+name.
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UiPath.Dialog.Activities.MessageBox

‘21 | Search: Clear
= Common

DisplayMame Message box
= Input

Buttons Ok

Caption "Hello™ 'J

Text "Hello” +name
= Misc
Private (I
TophMost
= Cutput
ChosenButton A string representiung the pr II'

&~ Properties | _f= Outline =8 Output

12. The workflow should look as in the screenshot below.

-

Main Expand All Collapse All

£3a Flowchart

2

Start

-
2] Input dialog

Double-click to view

v
=\ Message box

Double-click to view

Variables Arguments Imports W 2 100%
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13. Click Run on the Design tab or press F5. The workflow is executed. The Hello
World window is displayed, prompting you to input your name.

[ Hello, world! E

Type your name

14. Type your name in the field and press OK. The Hello window with the name previously
added is displayed.

® | Hello g
Hello Bob
Ok
e b1 '

However, this workflow has a small flaw because, when prompted to add your name, you
can leave the field blank. This also causes the Hello window to be empty.

To fix this problem and other similar ones, it is good practice to validate fields. You can do
this with the Flow Decision or If activities that enable you to verify if a certain condition
was met.

To solve the issue in the example workflow above, do the following;:

1. Select the arrow between the Input Dialogand the Message Box activities and press
Delete. The arrow is deleted.
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2. Add a Flow Decision activity between the Input Dialog and the Message
Box activities.

3. Select the Flow Decision activity and, in the Properties panel, add a Condition to
check if the variable name is empty, such as name = “”.

4. ConnecttheInput Dialog activitytothe Flow Decision. Thismeansthat aftertheuser
is prompted to add his or her name, the condition added at step 3 is going to be checked.

5. Connect the True branch of the Flow Decision activity to the Input Dialog. This means
that if the name field is empty, the user is going to be prompted to type his name in
the Hello World window until the field is filled in. You just created your first loop.

6. Connect the Message Box activity to the False branch of the Flow Decision. This
means that if the name field is not empty, the Hello window can be displayed with the
string added by the user.

The final workflow should look as in the following screenshot.

:

Main Flowchart Expand All Collapse Al

FT] Flowchart

Start

[4 Input dialog

Double-click to view

True
O False
Decision
* Message box
Double-click to view
Variables Arguments Imports " 2 10827% ~ E EH
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Introduction to Debugging a Workflow

Debugging is the process of identifying and removing errors from a given workflow.
Coupled with logging and breakpoints, it becomes a powerful functionality that offers you
information about your project and step-by-step highlighting, so that you can be sure it is
error-free.

Logging enables you to display details about what is happening in your workflow in
the Output panel. This in turn makes it easier for you to debug a workflow.

Breakpoints enable you to pause the execution of a workflow so that you can check its state
at a given point.

Example of Debugging a Workflow
To debug the workflow designed in Creating a Basic Workflow, do the following;:

1. Select theTruebranch between theInput Dialogand Flow Decision activities, and
press Delete. The True branch has been deleted.

2. Add aLog Message activity next to the Flow Decision.

3. Connect the Log Message activity to the True branch of the Flow Decision andto
the Input Dialog activity. The workflow should look as in the following screenshot.

:

Main Expand All  Collapse All

>

Start

[4] Input dialog

Double-click to view

W Log message Ii Message box
True False
Double-click to view Double-click to view
Decision
Variables Arguments Imports *‘ P 100% - ﬁﬂ E
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+

Select the Log Message. The Properties panel is updated accordingly.

From the Level list, select Error, and in the Message field type what error message to
be returned, such as “Invalid user name.” When you execute the workflow, the error
message is displayed in the Qutput panel every time the user does not fill in the Hello

World window.
Press F5 to execute the workflow and do not fill in the Hello World window the first

time when you are prompted. The Output panel has logged the error message you
added at step 5.

Output -~ 0

15:04:37
15:04:41

Invalid user name
Hello execution ended in: 00:00:07

# Properties _i= Outline <= Output

On the Execute tab, in the Debug group, from the Optionsmenu, select Logging Level >
Verbose. This means that the logs that are going to be displayed in the OQutput panel
are going to be explicit.

Select the Log Message activity and, on the Execute tab, in the Debug group,
clickToggle Breakpoint. Notethatasmall thatared dot with white stripesis displayed
next to it. This signals that this activity has a breakpoint applied.

"Z: 7% Log message

Level

Message

Error v

“Invalid user name”
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9. Onthe Execute tab, in the Launch group, click Start Debug. The debugging process
starts and the Hello World window is displayed.

10. Do not fill in the field and click OK. The breakpoint has been triggered and, as a result,
the workflow stopped. Note that, in the Qutput panel, the error and all steps covered
until now have been logged, and the Log Message activity is highlighted.

Ui

START DESIGN EXECUTE

= =P step Into
Fun Stop Continue  Validate  Toggle Slow Options Open

F3) Debug Breakpoint = Step Over Step - Logs
Launch Debug

i® Main (ReadOnly) X v Output +~ 1
Main Expand All Collapse All | 17:01:47  Main Executing
u 17.0147  Flowchart Executing

17:.0154  Input dialog Executing
170134 Input dialog Closed
17.00:54  VisualBasicValue<Boolean> Executing

Start

170154 VisualBasicValue <Booleans Closed
170154 Invalid user name
(2] Input dialog 170154 Log message Executing

1afoid (J Aesqn (@] sanmnoy R

Dotrble-click to view

'EE{ Log message M Message box
True False
Double-click to view Dauble-click to view
Decision
Variables  Arguments  Imports ¥ 2 ww ~+ M B Fropertes = outine + Outout

11. On the Execute tab, in the Launch group, click Stop. An information dialog box is
displayed, letting you know that the debugging process has been canceled.

Note: After a breakpoint has been triggered you can stop, go to the next step of the
workflow or continue the debugging process by clicking Stop, Step Over, Step
Into orContinue Debug on the Execute tab.

Managing Packages

The package manager functionality enables you to download activity packages, libraries,
frameworks, wrappers and others, view the ones already installed on your computer and
update them, as well as add and remove your own.
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These features are available through the Manage Packages window that you can open by
clicking the Manage Packages button on the Activities panel.

Manage Packages X
Search in Installed Created by: UiPath
4 |nstalled
. UiPath.Core.Activities Uninstall | Version: 2016.2.6155.24497
Ul Automation Activities
Installed: 11/09/2016

b Available
UiPath.Excel Activities Uninstall | Project: View Project Information

» Update Execute Excel related operations using the Open Office XML
format (XLSX) or Excel.Interop Description:

Ul Automation Activities
m UiPath.Mail. Activities Uninstall

Retrieve and send mail using POP3, IMAP, SMTP and Exchange

protocols

(V] Filter Activities
[] Auto Update

Include Prerelease 1

Showing installed packages

An activity package is a bundle of activities that can help you automate a certain application
(UiPath.Excel.Activities, = UiPath.Word.Activities) @or a category of apps
(UiPath.Mail.Activities, UiPath.Terminal.Activities), or use certain technologies in your
workflows (UiPath.OCR.Activities, UiPath.FTP.Activities). Details about packages and
libraries are displayed in the right panel of the Manage Packages window, as you can see
in the screenshot above.

The Filter Activities check box enables you to view only activity packages.

To install activities packs, go to the Available category, and click the Install button next
to the package that interests you. You are prompted to restart UiPath Studio so that you can
start using the selected activities.

Note: An internet connection is required to download and install activities packs.

To uninstall activities, go to the Installed category, and click the Uninstall button next to
the package that you no longer want to use.
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Updating Packages

The Manage Packages button on the Activities panel displays an orange border when
there are packages that need to be updated, as in the following screenshot.

All your activities can be automatically updated when a new version is available, by
selecting the Auto Update check box, in the Manage Packages window.

If you want to manually update activities packages:

1. On the left side of the Manage Packages window, click the Updates category.
The Manage Packages window displays all activities packages to be updated.

2. Click the Update button next to the package that interests you. The updated package is
no longer displayed in thisview.

3. Optionally, update all the packages at once by clicking the Update All button.

L T O s |
B ] e———————

b Aih Mun-<mmmm' Undate

Qetey

7) Fiher AlWvtes
AUty Uptate

ndude Prerrlesse M

U] (e Ay gyl

Adding Your Own Packages

1. Inthe Manage Packages window, in the left panel, right-click any category.
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2. SelectConfigure Sourcesfrom the context menu. ThePackage Source
Settings window is displayed.

3. Click theAdd | ¥ button. A new blank package is added and an error message is
displayed because the Name and Source fields are not filled in correctly.

Package source settings X I

The following warnings and/or errors were found (hover to view):

Available package sources —_ ~ ~

PackageSource °

7
CAUsers\win10vm2\Desktop\Activities

(7 PackageSource )

Name: [ PackageSource ]

Source: [ ]
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4. Inthe Name field, type the name of the package.
5. Inthe Source field, type the local drive folder pathway, the shared network folder
pathway or the NuGet feed URL of the package

m Package source settings > I
Avadlable package sources + — A -

PackageSource

< CAUsers\USER-PC\Desktop\Activities

Name PackageSource

Source: CAUsers\USER-PC\Desiktop\Activities

oKX Cancel ) Apply

6. Click Apply. Your configuration issaved.
7. Click OK. The Package Source Settings window closes. Note that the Nameis
displayed in the Manage Packages window, as a new category.
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8 rerage Prcbages ¥ I

e L

Removing Your Packages

1. Inthe Manage Packages window, in the left panel, right-click any category.

2. SelectConfigure Sourcesfrom the context menu. ThePackage Source
Settingswindow is displayed.

3. In the Package Source Settings window, select the package you wish to remove by

clickingonitand pressthe Remove ' — | button.

m Package source settings >
Available package sources 4 — ~ ~r

1 PackageSource
T CAUsers\win10vm2\Desktop\Activities

Name: PackageSource

Source: CAUsers\win10vm2\Desktop\Activities

| oK ]| Cancel | [ Apply ]
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4. Click Apply. Your configuration is saved.

ClickOK. The Package Source Settings window closes. The package is removed from
the Manage Packages window.

Types of Worflows:

Sequences

Sequences are the smallest type of workflow. They are suitable to linear processes as they
enable you to go from one activity to another seamlessly, and act as a single block activity.

One of the key features of sequences is that they can be reused time and again, as a
standalone workflow or as part of a state machine or flowchart.

For example, you can create a sequence to take information from a .pdf file and add it to a
spreadsheet, and reuse it in a different setting, while changing just a few properties.

Note: Sequences do not use connectors.

Example of a Sequence

To create a sequence that asks the user for his first and last name, and his hair color, and
then displays his answers, do the following;:

1. Create a blank workflow and, on the Design tab, in the Filegroup, select New >
Sequence. The New Diagram window is displayed.

Note: You can also add a Sequenceactivity to the Main panel to create a new sequence.

2. Inthe Name field type a name for the workflow, such as “First Sequence,” and
click Create. The Main panel is updated accordingly.

3. Create three String variables such as strFirstName, strLastName, and strHairColor, so
that you can store data from the user in them. Leave the Default field empty, to indicate
that there is no defaultvalue.

Name Variable type Scope Default
strfirstName String Sequence
strlastName String Sequence
strHairColor String Sequence
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Drag three Input Dialog activities to the Main panel, one under the other.

Select the first Input Dialogand, in the Properties panel, add aLabel asking for the

first name of the user, and a custom Title.

6. In the Result field, add the strFirstName variable. This indicates that this variable is

going to be updated with the value added by the user at this point.

7. Repeat steps 6 - 7for the second and third Input Dialogactivities to ask the user for his
lastname and hair color, and store them in the strLastName and strHairColorvariables.

. Add a Message Box activity under the third Input Dialogwindow.

9. Select the Message Box and, in the Properties panel, in the Text field, add the variables

and a string to enable you to display all information gathered from the user, such

as: strFirstName + " " + strLastName + " has " + strHairColor + " hair.".

o

o)

Note: Remember to add spaces between variables and within strings for an optimal
output.

The final workflow should look as in the following screenshot.

B main x -

Main Sequence Expand All Collapse All

ird Seqguence

4 Input dialog

»

"First question”™

"What is your first name?"

(4]  Input dialog

»

"Second guestion™

“What is your last name?™

=] Input dialog

»

“Third Question™

“What is your hair color?™

" Message box Eas
strFirstdame + * * + strLastiMame + * has = + strHairCol
Variables Arguments Imports w 2 1009 - = B
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10.0n the Design tab, in the File group, click Run. The workflow is executed. The final
output message should look as in the following screenshot.

B ' Message box P

Bob Smith has black hair.

OK

Click here to download this example.

Flowcharts

Flowcharts can be used in a variety of settings, from large jobs to small projects that you
can reuse in other workflows.

The most important aspect of flowcharts is that, unlike sequences, they present multiple
branching logical operators, that enable you to create complex business processes and
connect activities in multiple ways.

Example of a Flowchart

To exemplify the properties of a flowchart, we are going to build a guessing game that
generates a random number from 1 to 999 that the user must guess. To create such a
workflow, do the following:

1. Create a blank workflow and from the Design tab, in the Filegroup, select New >
Flowchart. The New Diagram window is displayed.

Note:Youcanalsoadd a Flowchartactivitytothe Main panel to createanewflowchart
workflow.

2. In the Name field type a name for the workflow, such as “First Flowchart,” and
click Create. The Main panel is updated accordingly.

3. Create two Int32 variables (intRandomNumber, intGuessNumber) and a Stringone
(strMessage).

4. Set the default value of the strMessage variable to "Guess a number from 1 to 999.0".
TheintRandomNumberstores  a random number between 1 and
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999, intGuessNumber stores the user's guess, and strMessage stores the message that is
going to be displayed to prompt the user.

Name Variable type Scope Default

intRandomMNumber Int32 Main Enter a VB expression
intGuessNumber Int32 Main Enter a VB expression
stressage String Main "Guess a number from 1 to 999,

5. Add an Assign activity to the Main panel, and connect it to the Start node.
6. Inthe Properties panel, in the To field add the intRandomNumber variable.
7. Inthe Value field, type new Random().Next(1,999).

Note: This field uses the Random()function to generate a random number between 1 and 999.

8. Add an Input Dialog activity to the Main panel and connect it to the Assign one.

9. Inthe Properties panel, in the Label field, add the strMessage variable.

10.In the Resultfield, add the intGuessNumber variable. This activity asks and stores the
user’s guesses in the intGuessNumbervariable.

11. Add aFlow Decision activity and connect it to the Input Dialog. This activity enables
you to tell the user if he correctly guessed the number or not.

12.In the Properties panel, in the Condition field, type intGuessNumber =
intRandomNumber. This enables you to verify if the number added by the user is the
same as the randomly-generated one.

13. Add a Message Box activity and connect it to the True branch of the Flow Decision.

14. Inthe Properties panel, in the Text field, type "Congratulation! You guessed correctly!
The number was " + intRandomNumber.ToString + ".". This is the message that is going
to be displayed if the user correctly guessed the number.

15. Add a new Flow Decision activity and connect it to the Falsebranch of the previously
added Flow Decision.

16.In the Properties panel, in the Condition field, type intGuessNumber >
intRandomNumber. This activity enables you to check if the number the user added is
bigger than the randomly-generated one.

17. In the DisplayName field, type Comparison. This enables you to easily to tell the
difference between the two Flow Decisionsused.

18. Add an Assign activity and connect it to the True branch of the Comparison activity.

19. In the To field, type the strMessage variable, and in the Value field, type a message
indicating that the guess was too high, such as “Too big. Try again.”.

20. Select the Assign activity and press Ctrl+C. The entire activity and its
properties are copied to the Clipboard.

21. Press Ctr+V. A duplicate of the previous Assign activity is displayed.

22.Connect it to the False branch of the Comparison activity and, in the Properties panel,
in the Value field, type “Too small. Try again.”.

QUALITYTHOUGHT * www.facebook.com/qthought * www.qualitythought.in
PH NO: 7675827899, 040-48526948 4141 Email Id: info@qualitythought.in




QUALITYTHOUGHT UiPath Material

23.Connect the Assign activities created at steps 18-22 to the Input Dialog. A loop is
created, asking the user to type a smaller or bigger number, until he guesses correctly.

The final workflow should look as in the screenshot below.

a First Flowchart X

First_Flowchart Expand All Collapse All

>

Start

a8 Assign

intRandomNumbe: = new Random().Ne»

] Input dialog

True O False

Decision

™ Message box True O False

Decision

a8 Assign a8 Assign

strMessage =| "Too big. Try again strMessage = "Too small. Try aga

State Machines

A state machine is a type of workflow that uses a finite number of states in its execution. It
can go into a state when it is triggered by an activity, and it exits that state when another
activity is triggered.

Another important aspect of state machines are transitions, as they also enable you to add
conditions based on which to jump from one state to another. These are represented by
arrows or branches between states.

There are two activities that are specific to state machines, namely State and Final State,
and they are found under Workflow > State Machine.

Note: You can only create one initial state, yet it is possible to have more than one Final
State.
The State activity contains three sections, Entry, Exit and Transition(s), while the Final

State only contains one section, Entry. Both of these activities can be expanded by double-
clicking them, to view more information and edit them.
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The Entry and Exit sections enable you to add entry and exit triggers for the selected state,
while the Transition(s) section displays all the transitions linked to the selected state.

B FinalState

%) Entry

® MessageBox

A

"Congratulations. You guessed correctly! The number w

%] Guess No

%) Entry

InputDialog

»

"Guess the Number”

"Add a number between 1 and 100."

O Exit

S Transition(s)

Try Smaller Destination: Try Smaller Mssg

Correct Guess Destination: FinalState

Try Higher Destination: Try Higher Mssg
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Transitions are expanded when you double-click them, just like the State activity. They
containthreesections, Trigger, Condition and Action, thatenableyoutoadd atrigger for
the next state, or add a condition under which an activity or sequence is to be executed.

S Try Smaller

Source: Guess Number

Trigger

Try Smaller

»

Condition
intinitialGuess > intRandomNumber

Action

#® MessageBox

»

"Your guess is too big. Try a smaller value.”

Destination: Guess Number

Example of How to Use a State Machine

To exemplify how to use a state machine, we are going to build the guessing game we did in
the previous chapter, only we will try to guess a number between 1 and 100.

1. Create a blank workflow and, on the Design tab, in the Filegroup, select New > State
Machine. The New Diagramwindow is displayed.

Note: Youcanalsoadd aState Machineactivitytothe Main panel to create anew state
machine workflow.
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2. Createtwointegervariables,intGuessandintRandomNumber. Thefirst variablesstores
your guess, while the second stores the random number.

3. AddaStateactivity to the Main panel and connect it to the Start node. This is the intial

state, and it is used to generate the random number.

. Double-click the activity. This State activity is displayed explanded in the Main panel.

In the Properties panel, in the DisplayName field, type Initializing Random Number.

This enables you to easily tell states apart.

In the Entry section, add an Assign activity.

In the To field, add the intRandomNumber variable.

In the Value field, type new Random().Next(1,100). This expression generates a

random number.

9. Return to the main workflow view and add a new State activity.

10.Connect it to the previously added activity.

11. Double-click the last added State activity. This activity is displayed expanded in
the Main panel.

12. In the Propertiespanel, in the DisplayNamefield, type Guess Number. This state is
used to prompt the user to guess a number.

13. In the Entry section, add an Input Dialog activity.

14.Select  theInput Dialog, and in  thePropertiespanel, add an
appropriate Label and Title to prompt the user to guess a number between 1 and 100.

15. In the Result field, add the intGuess variable. This variable stores the user’s guess.

16. Return to the main workflow view and create a transition that points from the Guess
Number state toitself.

17. Double-click the transition. The transition is displayed expanded in the Main panel.

18.In the Propertiespanel, in the DisplayNamefield, type Try Smaller. This message is
displayed on the arrow, enabling you to run through your workflow easier.

19. Inthe Conditionsection, typeintGuess > intRandomNumber. This verifies if the user’s
guess is bigger than the randomnumber.

20. In the Action section, add a Message Box activity.

21.In the Text field, type something similar to "Your guess is too big. Try a smaller
number." This message is displayed when the user’s guess is bigger than the random
number.

22 Return to the main workflow view and create a new transition that points from
the Guess Numberstate to itself.

23.Double-click the transition. The transition is displayed expanded in the Main panel.

24.InthePropertiespanel, inthe DisplayNamefield, type "Try Bigger.". This messageis
displayed on the arrow, enabling you to run through your workflow easier.

25.Inthe Condition section, typeintGuess < intRandomNumber. This verifies if the guess
is smaller than the randomnumber.

26.In the Action section, add a Message Box activity.

27.In the Text field, type something similar to "Your guess is too small. Try a bigger
number.". This message is displayed when the users guess is smaller than the random
number.

28. Return to main workflow view and add a Final State activity to the Main panel.

29.Connect a transition from the Guess Number activity to the Final State.

30. In the Properties panel, in the DisplayName field, type Correct Guess.

SN

®N o
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31. In the Condition field, type intGuess = intRandomNumber. This is the condition on
which this workflow steps to the final state and end.

32.Double-click the Final State activity. It is displayed expanded in the Main panel.
33.In the Entry section, add a Message Box activity.

34.In the Text field, type something similar to "Congratulations. You guessed correctly!
The number was " + intRandomNumber.ToString + ".". This is the final message that is
to be displayed, when the user correctly guesses the number.

The final workflow should look as in the following screenshot.

B First State Machine X N

First_State_Machine

Expand All Collapse All
48 StateMachine

i

Start

&7 Initializing Random Num

)
N
\ B FinalState
&) Guess Number
Correct Guess
-
¥) )
Try Bigger
Try Smaller
Variables: Arguments  Imports ¥A2ux vHE
35.Press F5. The workflow is executed correctly.
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B ' MessageBox >

Congratulations. You guessed correctly! The number was 8.

OK

3.Variables

Managing Variables
Managing Variables

In UiPath Studio, variables are used to store multiples type of data. Another key aspect of
variables is that their value can change so that you can, for example, control how many
times the body of a loop is executed.

The data stored within a variable is called a value, and it can be of multiple types. In UiPath,
we support a large amount of types, ranging from generic value, text, number, data table,
time and date, to UiElements.

Creating Variables
Note: Variables cannot be created if theMain panel does not contain at least one activity.

From the Design ribbon:

1. OntheDesignribbon tab,intheVariablesgroup, selectCreate Variable > [Type of
variable]. The Create Variablewindow is displayed.

Create NMumber Variable 7 =
Mame variable
Default Value 0

Global Variable [T

| Ok Cancel
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2. Fillintherequired fields and click OK. The variable is created and you can view and edit
it in the Variables panel.

From the context menu or with a keyboard shortcut:

Properties

UiPath.Dialog.Activities.InputDialog

=4 ‘ Search: Clear

E Common

DisplayName Input dialog

E Input

IsPassword ]

Label “Type a number. "

Options An array of options to cho.

Title "Second Number”

= Misc
Private ]
E Output

[
Create Variable Ctrl+K

Insert Snippet Ctrl+)
Show IntelliPrompt Ctrl+Space

f’ Properties = Outline < Output

1. In the Properties panel of any activity, right-click a field that can be edited, and
select Create Variable from the context menu, or press Ctrl+K. ASet Name field is
displayed.

2. Fill in the name and press Enter. The variable is created and you can view and edit it in
the Variables panel. The scope of activities created like this always belongs to the
smallest container it is part of.

Note: When creating variables like this, the type is automatically generated, depending on
the selected property.
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From the Variables panel:

Name Variable type Scope Default
intFirstNumber Int32 Main Enter a VB expression
intSecondNumber Int32 Main Enter a VB expression

Create Varighle

Variables:  Arguments  Imports * P oo v ﬂ @

1. Inthe Main panel, click Variables. The Variables panel is displayed.
2. Clickthe Create Variable line. A new variable with the default values in displayed.

Note: By default, all new variables are of String type if you create them from
theVariables panel.
Removing Variables

O Inthe Variable panel, right-click a variable and select the Delete option.
O Inthe Variable panel, select a variable and press the Delete key.

Note: If you want to undo this action, press Ctrl+Z.
You can also remove all the variables that are not used in your currently opened workflow:

1. On the Design ribbon tab, in the Variables group, select Manage Variables > Remove
Unreferenced. Notethatthe Variables panel only contains the variables used in your
workflow.

Browsing for .Net Variable Types

To search for types of variables that are not displayed by default in the Variable Type list,
do the following;:

1. Inthe Variable panel, from the Variable Type drop-down list, select Browse for
Types. The Browse and Select a .Net Type window is displayed.
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Browse and Select a .Net Type ? X

Type Name:  excel

4 <Referenced assemblies>
4 |JiPath.Excel [1.0.0.0]
4 iPath.Excel
ExcelException
4 |JiPath.Excel Activities [1.0.5970.7810]
4 JiPath Excel. Activities
ExcelAppendRange
ExcelApplicationScope
ExcelDeleteColumn
ExcelFilterTable
ExcelGetTableRange
ExcellnsertColumn
ExcelinteropActivity <T>
ExcelReadCell
ExcelReadCellFormula
ExcelReadColumn
ExcelReadRange
ExcelReadRow
ExcelSelectRange

ExcelSortTable
Evral\A/rital all

Cancel

2. In the Type Name field, type a keyword for the variable you are looking for, such as
excel. Note that the result section is updated, displaying all the .Net variable types that
contain your keyword.

3. Select one and click OK. A new variable is created with the selected type and is
displayed in the Variables panel.

Note: Afterusing a type of variable from theBrowse and Select a .Net Type window, itis
displayed in the Variable Type drop-down list, in the Variables panel.

Promoting Variables to Global Scope

Some variables, when created directly in an activity (from the context menu of an activity),
are automatically given the smallest scope they belong to. To make them available in your
entire workflow, do the following;:

1. Click the smallest container in aworkflow.

2. OntheDesign ribbon tab, in the Variables group, select Manage Variables > Promote
to Global Scope. All the variables used in the selected container now have a global
scope.

Naming Best Practices
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When creating very large workflows, it can be very easy to forget what every variable does.
That is why it is important to have a good naming system in place.

We recommend that you always use descriptive names, such as userName for a variable
that stores the name of a user.

Additionally, you might want to keep track of the type of variable you create, and that is
why adding a short descriptor in the front of each variable name can be useful, such as int
for integers.

Finally, we recommend that you write variable names in camel case, so that you can read
them easier.

Example of how to name your variables:

Variable Type Variable Name

Generic Value genVariableName
Text strVariableName
Number intVariableName
True or False boolVariableName
Date and Time timVariableName
Data Table datVariableName
The Variables Panel

The Variables panel enables you to create variables and make changes to them.

Field Description

Mandatory.

The name of your variable. If you do not add a name to a variable, one is
automatically generated. For more information on how to name your variables,

see Naming Best Practices.

Name

Mandatory.

Variable Enables you to choose the type of variable. The following options are available:

Type

o Boolean
e Int32
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o String

o Object

o Generic Value
o Arrayof [T]

e Browse for Types

Mandatory.

Scope  The area in which a variable is available, such as a specific activity. By default,
they are available in the entire workflow.

Optional.

Default The default value of the variable. If this field is empty, the variable does not have
a default value.

Types of Variables
Generic Value Variables

The generic value variable is a type of variable with a wide range that can store any kind of
data, including text, numbers, dates and arrays, and is particular to UiPath Studio.

Generic value variables are automatically converted to other types, in order to perform
certain actions. However, it is important to use these types of variables carefully, as their
conversion may not always be the correct one for your workflow.

Example of Using a Generic Value Variable

To demonstrate how a generic value variable can be converted and used, let's create a
workflow that displays in the Output panel the sum of two numbers, using generic value
variables with different types of values.

1. Create a flowchart.

Create three generic value variables, genNumber, genString and genSum.

3. In the Default column for the genNumber variable, type 2, and for
the genString variable, type"2." The first value is interpreted as as integer, and the
second one as astring.

N
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Name Variable type
genNumber GenericValue
genString GenericValue

genSum GenericValue

Create Variable

Variables  Arguments  Imports

In the Valuefield, type genNumber+genString.

PN o p

>

Start

a=B Assign

Scope
Flowchart
Flowchart

Flowchart

Default
2

e

Enter a VB expression

Y2 vHE

Add an Assign activity to the Main panel and connect it to the Start node.
In the Properties panel, in the To field, enter the genSumvariable.

Add a Write Line activity and connect it to the Assign one.
In the Properties panel, in the Text field, enter the genSumvariable.

gensSum = genMumber + gen!

= Write line

Text genSum

9. Press F5 to execute your workflow. Note that, in the Outputpanel, the sum of the two

numbers is displayed.
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Output -~ O
L 19:11:20 0 4

1T9:11:20 Generic Value execution ended in: O0:00:00

F~ Properties _f= Outline == Output

This means that UiPath Studio knows that the genNumber is an integer and knows how to
transform the generic value genStringvariable to an integer, so that it can add it to the first
one.

However, keep in mind that this was our goal from the beginning. If we wanted to display
the two variables in the Qutput panel as strings using this exact method, it would not have
worked.

Text Variables

A text or string variable is a type of variable that can store only strings. These types of
variables can be used, for example, to store names, passwords or information extracted
from a table.

Note: All strings in UiPath Studio have to placed in between quotes.
Example of Using a Text Variable

To exemplify how you can work with text variables, we are going to create a workflow that
asks for the user’s name, stores it and displays only the first letter of his name in
the Output panel.

1. Create a sequence.
2. Create two simple string variables, strFullName and strFirstLetter.

Name Variable type Scope Default
strfullName String Main Enter a VB expression

strfirstletter String Main Enter o VB expression

Create Variable

3. Add an Input Dialog activity to the Main panel.
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In the Properties panel, in the Label field, type "Type your full name please.".

In the Titlefield, type "What is your name?".

Inthe Resultfield, add the StrFullName variable. This variable stores whatever the user
writes when prompted with the Input Dialog activity.

7. Add an Assign activity under the Input Dialog one.

8. Inthe Properties panel, in the To field, add the strFirstLetter variable.

9. In theValuefield, type strFullName.Substring(o,1). ThestrFirstLetter variable is
assigned the new value created by the strFullName.Substring(0,1)expression.

AR

Note: This field uses the Substring()function to find the first character from the string
added by the user in the Input Dialog.

10.Add a Write Line activity under the Assign one.

11. In the Properties panel, in the Text field, enter the strFirstLetter variable.
The Output panel is going to display the first letter of what the user wrote in the Input
Dialog.

The workflow should look as in the following screenshot.

31 Main

[4] Input dialog

»

"What is your name?"

"Type vour full name please.”

A*B Assign

strFirstLetter = strFullName.5ubstr

B Write line

Text @ strFirstLetter
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12. Press F5. The What is your name window is displayed.
13. Type your name in the text field and click OK. In Uipath Studio, in the Qutput panel,
note that the first letter of your name is displayed.

Output ~ 1
| 18:0047 N |
18:00:47 Generic Value execution ended in: 00:00:33

f" Properties "= Outline < Output

True or False Variables

The true or false variable, also known as boolean, is a type of variable that only has two
possible values, true or false. These variables enable you to make decisions, and thus have a
better control over your flow.

Example of Using a True or False Variable

To exemplify how you can work with true or false variables, we are going to create a
workflow that asks the user for his name and gender, and displays the results in another
window.

1. Create a new workflow.

Create two string variables, strName and strGender. The first is going to be used to store
the name of the user, and the second to store the user’s gender.

3. Create a boolean variable, boolMale. This variable is used to verify if the user is a male.

N

Name Vargble type Scope Delul

firame stng Nan fter 0 VS e

iiende Spm‘ Nain [t o\ ¢

boolkale §oolean Main (ntoro\B onp
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4. Add an Input Dialog activity to the Main panel and connect it to the Start node.

5. Inthe Properties panel, in the Label field type "What is your name?".

6. Add atitle and, in the Result field, add the strName variable.

7. Add another Input Dialog activity and connect it to the previous one.

8. Inthe Properties panel, in the Label field type "What is your gender?".

9. Add atitle and, in the Result field, add the strGendervariable.

10.Add aFlow Decision activity to the Main panel, and connect it to the second Input
Dialog.

11. InthePropertiespanel,inthe Conditionfield, typestrGender="Male" orstrGender =
"male". This activity checks if the user is a male or female.

12. Add two Assign activities.

13. Connect one to the True branch of the Flow Decision activity.

14.In the Properties panel, in the To field enter the boolMale variable.

15. Inthe Valuefield, type True. This assigns the True value to the boolMale variable when
the strGender = "Male" or strGender = "male" condition is met.

16. Connect the second Assign activity to the False branch of the Flow Decision.

17. In the Properties panel, in the To field, enter the boolMalevariable.

18.1In the Value field, type False. This assigns the False value to the boolMale variable
when the strGender = "Male" or strGender = "male" condition is not met.

19. Add a new Flow Decision and connect the previously added Assign activities to it.

20. In the Properties panel, in the Condition field, type boolMale = True.

21. Add a Message Box activity and connect it to the True branch of the Flow Decision.

22.Inthe Properties panel, in the Text field, typestrName + "isa" + strGender + ".". This
message displays the name of the user and its gender, if boolMale is true.

23. Add another Message Boxactivity and connect it to the Falsebranch of the Flow
Decision.

24.Inthe Properties panel, in the Textfield, type strName + "isa " + strGender + ".". This
message displays the name of the user and its gender, if boolMale is false.

The final workflow should look like in the following screenshot.
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>

Start

[2] Input dialog

Double-click to view

[2] Input dialog

Double-click to view

True O False

Decision

w8 Assign a6 Assign

boolMale = True boolMale = False

True O False

Decision

M Message box M Message box

Double-click to view Double-click to view

25.Press F5. The workflow is executed. Note that the final Message Box displays the
message as expected.
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B ' Message box X

Karen is a Female.

OK

Number Variables

Number variables are also known as integer or Int32, and are used to store numeric
information. They can be used to perform equations or comparisons, pass important data
and many others.

Example of Using a Number Variable

To exemplify how you can work with number variables, we are going to create a workflow
that asks the user for the year in which he or she is born and displays the age in a window.

=

Create a new sequence.
Create two Int32 variables, intBirthYear and intAge. The first stores the user's birth
year and the second, the user'sage.

N

3. Add an Input Dialog activity to the sequence.

4. Inthe Properties window, type an appropriate title and label.

5. Inthe Result field, add the intBirthYear variable.

6. Add an Assign activity under the Input Dialog.

7. Inthe Properties panel, in the To field, add the intAgevariable.

8. Inthe Value field, type2016 — intBirthYear. This assigns the value of the subtraction
(2016 — user’s birth year) to the intAge variable.

9. Add a Message Box activity under the Assign one.

10.In theProperties panel, in theTextfield, type"Congratulations! You are " +
intAge.ToString +".".
Note: The.ToString method converts the integer stored in the intAge variable to astring
and display it assuch.
The final workflow should look as in the following screenshot.

QUALITYTHOUGHT * www.facebook.com/qthought * www.qualitythought.in

PH NO: 7675827899, 040-48526948 59 56 Email Id: info@qualitythought.in




QUALITYTHOUGHT UiPath Material

g1 Main

(4] Input dialog

»

“Birth Year”

"What year were you born in?"

A+ Assign

intAge = 2016 - intBirthYear

M Message box

»

"Congratulations! You are " + intAge.ToString +"."

11. Press F5. The workflow is executed. Note that the Message Box displays your age, as

expected.
B ' Message box g
Congratulations! You are 26.
OK
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Array Variables

The array variable is a type of variable which enables you to store multiple values of the
same type.

UiPath Studio supports as many types of arrays as it does types of variables. This means
that you can create an array of numbers, one of strings, one of boolean values and so on.

Example of Using an Array Variable

To exemplify how you can work with array variables, we are going to create a workflow
that asks the user for his first and last name and age, stores the information in an array and
then writes it in a .txtfile.

Juy

Create a new sequence.

2. Create three string variables, strFirstName, strLastName and strAge, in which to store
the information gathered from theuser.

3. Create an array of strings variable called arrStringNameAge.

Name Variable type Scope Default

arrStringNameAge String(] Main Enter a VB expression
strfirstName String Main Enter a VB expressior
strLastName String Main Enter a VB expression
strAge String Main Enter a VB expression

Add an Input Dialog activity to the Main panel.

Inthe Properties panel, fill in the Label and Title fields to ask for the user’s first name.

In the Result field, add the strFirstName variable. This variable stores the first name of

the user.

7. Add another Input Dialog activity under the previous one.

8. Inthe Properties panel, fill in the Label and Title fields to ask for the user’slast name.

9. IntheResultfield, typethestrLastNamevariable. This variable is going to store the last
name of the user.

10.Add another Input Dialog activity under the previous one.

11. In the Properties panel, fill in the Label and Title fields to ask for the user’s age.

12. In the Result field, type the strAge variable. This variable is going to store the age of the

user.

oo

Note: We use a string variable and not an integer to store the age, so that we do not
have to convert it later on, when we add it to the string array variable.

13. Add an Assign activity under the last Input Dialog.
14. In the Properties panel, in the To field, type the arrStringNameAge variable.
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15. In the Value field, type {strFirstName, strLastName, strAge}. This Assign activity
enables you to store all the values from the initial string wvariables in
the arrStringNameAge one.

16. Add a Write Text File activity under the Assign one.

17. In the Properties panel, in the FileName field, type the path of the file you want to
writetobetween quotemarks,such as"C:\Users\MADa\Desktop\array_variable.txt".

Note: If the file does not exist at the provided path, it is created.

18.1In the Text field, type arrStringNameAge(0) + " " + arrStringNameAge(1) + " "

"nn

+arrStringNameAge(2) + " ".

Note: By adding the index number of the array items you can access their values and
write them, in this example, to a text file.

The final workflow should look as in the following screenshot.

31 Main

»

Input dialog

"Write your first name”™

“First Name™

»

Input dialog

“Write your last name”

“Last Name”™

»

Input dialog

"Write your age”

"Age-

a-a Assign

arrStringNameAge = (striirstName.,striLa

»

[=] Write text file

"CA\Users\MADa\Desktop\array_variable.txt™

arrStringNameAge(0) = " " = arrStringNameAge(1) =
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19. Press F5. The workflow isexecuted.
20. Navigate to the file provided at step 17 and double-click it. A Notepad window
is displayed with the information you added at step 20.

j array_variable - ..  — U >

File Edit Format View Help
Bob smith 43

Date and Time Variables

The date and time variable is a type of variable that enables you to store information about
any date and time. This type of variable can be found in the Browse and Select a .Net
Type window, under the System namespace (System.DateTime). For more information,
see Browsing for .Net Variable Types.

For example, they can be used to append dates to invoices or any other documents you may
be working with and aretime-sensitive.

Example of Using a Date and Time Variable

To exemplify how you can work with a date and time variable, we are going to build a
workflow that get the current date and time, subtracts a specified amount of time and
writes the result to a Microsoft Excel spreadsheet.

=

Create a new sequence.
Create two DateTime variables, timToday and timLastTime.
3. Create a TimeSpan variable, called timSpan, and in the Default field type 1.02:10:04.

N

Note: The default value attributed to thetimSpan variable uses the day.hh:mm:ssformat.

Add an Assign activity to the Main panel.

In the Properties panel, in the To field, add the timTodayvariable.

In the Value field, type Now. This gives you the date and time when the workflow is
executed, in the dd/MM /yyyy and hh:mm:ss formats.

7. Add another Assign activity under the previous one.

oo
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8. Inthe Properties panel, in the To field, add the timLastTime variable.

9. In the Value field, type timToday.Subtract(timSpan). This is going to subtract the
default value of the timSpan variable from the current date and time, stored in
the timToday variable.

10.Add an Excel Application Scope activity under the last Assign one.

Note: If you do not have Excel activities installed on your version of UiPath Studio, use
the Manage Packages functionality to get them.

11. Inthe Properties panel, inthe WorkbookPath field, type the path of the Excel fileyou
want to write to, between quotation marks. In our
case, "C:\Users\Username\Desktop\urgent_invoice.xlsx".

Note: If the file does not exist at the provided path, it is going to be created.

12. Add a Write Value activity in the Excel Application Scopeactivity.

13. In the Properties panel, in the Range field, type the coordinates of an Excel cell
between quotation marks. In our case, “G8.”

14. In the Sheet Name field, type the name of the sheet in which you want to write. In our
case, “Invoice”. Note that if the sheet does not exist, it is going to be created.

15.In theValuefield, type timLastTime.ToString. This transforms the value of
the timLastTime variable to a string and writes it to the coordinates previously given.

The final workflow should look as in the following screenshot.
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31 Main

&=8 Assign
timToday = Now
&8 Assign
timLastTime = timToday.Subtract(

p

[5] Excel application scope

"CAUsers\MADa\Desktop\urgent_invoice xlsx™

g1 Do A
1 Write Value 2
“Imvoice” “Gg8"

timLastTime.Ta5tring

16. Press F5. The workflow isexecuted.
17. Navigate to your Excel file and double-click it. Note that the time and date information s
displayed in the cell you pointedtowards.
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urgent_invoice - Exce Sign in

Insert  Page Layout  Formulas  Data Review View  Foxit PDF ':;' Tell me .,Q,_ Share

% Trebuchet M~ (10~ Date 5 Conditional Formatting F:' p
BEg- B I U~- A A Format as Table

Paste - A ' J Cells | Editing

~ ﬁ - 4 Cell Styles - -
Clipboard & Font F1 Alignment Number Styles ”
G8 - X & Jr | 08-06-2016 5:08:29 PM

A B | c | D | E | F | G . H
2
3 Parker Tech Invoice
4 | 74 Lincoln Green Lane Urgent
5 Church Stoke, PA 19402
6 | (123) 456-7890
Y —
8 | Bill to: Invoice Date: 08-06-2016 5:08:29 PM
9 | 74 Lincoln Green Lane Invaice #: K
10 Church Stoke, PA 19402 cC POCOD
11' (123) 456-7890 AC 4301
12 Analysis Code 221
13|
14
" Description Amount
16 Service Appointment 5147.00
17 Parts and Labor 572.50
18
19_ Subtotal $219.50
20 | Tax Rate 5.02%
21 Tax 511.02
2 Total due
y $230.52
Invoice @ 4 >
Edit e H |
Data Table Variables

Data table variables represent a type of variable that can store big pieces of information,
and act as a database or a simple spreadsheet with rows and columns. They can be found in
the Browse and Select a .Net Type window, under the System.Data namespace
(System.Data.DataTable). For more information, see Browsing for .Net Variable Types.
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These variables can be useful to migrate specific data from a database to another, extract
information from a website and store it locally in a spreadsheet and many others.

Example of Using Data Table Variables

To exemplify how you can use data table variables, we are going to create a workflow that
reads only two out of multiple columns from an Excel spreadsheet, and then transfers them
to another spreadsheet that already contains other information.

The initial file is a database of people, their age, location and e-mail address. In this
example, we are going to extract their names and e-mail addresses and append them to an
Excel spreadsheet that already contains similar information.

1. Create a new sequence.
2. Add an Excel Application Scope activity to the sequence. This activity is required for
most of the Excel-related activities.

Note: If you do not have Excel activities installed on your version of UiPath Studio, use
the Manage Packages functionality to get them.

3. Create two data table variables, datNamesList and DatMailList. These are going to be
used to store information from the initial Excel spreadsheet.

4. IntheProperties panel, in the WorkbookPath field, type the path of the initial Excel
file to be used, between quotationmarks.

5. Add two Read Range activities and place them one under the other, in the Excel
Application Scope activity. These are used to get information from the initial
spreadsheet.

6. Select the first Read Range activity and, in the Propertiespanel, in the Range field,
type “A2:A21.”. These are the Excel table coordinates that tell UiPath Studio from where
to extract information.

7. Inthe SheetName field, do not make any changes asthename of our sheet isthe default
one, Sheet1.

8. IntheDataTable field, typethenameofthefirst datatablevariable,datNamesList. This
variable stores all the information available between the A2 and A21 rows.

9. (Optional) Change the value in DisplayName field to Read Names, so you can easily tell
apart this activity from the second one.

10.Selectthesecond Read Range activity, and inthe Propertiespanel,inthe Rangefield,
type “D2:D21.” These are the Excel table coordinates that contain the e-mail information
we want to extract.

11. Inthe DataTable field, specifythedatMailList variable. Thisvariableretains all the mail
information we require.

12. Add a Write Range activity to the Main panel, under the Excel Application Scope. This
activity is used to write the stored information to another Excel file.
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Note: The file used with the Write Rangeactivity has to be closed when you run the
workflow. If it is not closed, an error is displayed and the workflow execution stops.

13. Inthe Propertiespanel,inthe WorkbookPathfield, typethe pathof the Excelfiletobe
used to store all the information gathered at the previous steps.

14.In the DataTable field, type the datNamesList variable.

15. IntheSheetNamefield type Database, and in the StartingCell, type “C21.“ Thisis the
starting cell in which information from the initial file is to be added.

16. Add another Write Range activity and place it under the first one.

17. In thePropertiespanel, fill in the WorkbookPath and SheetNamefields as for the
previous Write Range activity.

18.1In the Starting Cell field, type "D21."

19. In the DataTable field, type the datMailList variable.

(g2 Mamin

i [E] Excel application scope

»

“C\Users\MADa\Desktop\Database.xdsx"

»

3y Sequence

@ Do

»

Read Names

»

“Sheet1” “AZA21T
Read Mail 2

“Sheet1” “D2:D21"

3 Wnite range 3

“CAUsers\MADa\Desktop\mail&name.xisx*
“Database” 237

datNamesList

»

: Wrnite range
“CAUsers\MADa\Desktop\mail&name.xisx™
“Database™ “D21"

datMaslList
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20. Press F5. The workflow is executed.
21. Double-click the final Excel file. Note that the copied information is available, and
correctly updated.
mail&name - Excel Sign in O
Insert Page Layout Formulas Data Review View Foxit PDF ':;.:' Tell me ‘Q'_ Share
== X |Calibri ~11 <~ ==/=EP |General -| [HZConditional Formatting~ &= Insert ~
Eg- B I U~- A A == ~ $ - % » HEPFormatas Table ~ ZxDelete ~ [¥]- O~

paste &-A- S W 4 Cell Styles - %1 Format -

Clipboard = Font [F Alignment G Number & Styles Cells -

A21 - I

| A B C D Fl~

1 Name E-mail Address

2 | Flora Logan Bruce.cusumano@gmail.com

3 | Casey Colon Ciara.rance@yahoo.com

4 Kim Mccarthy Dan.Toft@gmail.com

5 | Ginger Cobb fh@xyz.org

6 | Shari Young Hosea.toro@rodoc.com

7 | Guadalupe Allison lola.maglione@rtf fr

8 | Jean Santiago Isaurak@writewrite.com

9 | Owen Morris Jeffie.Drinkwater@cumpana.ro

10 | Winston Little Kneer@nike.com

11 Bethany Bass Lynwood.ravelo@kraft.com

12| Joshua Mendez Madonna.Vanegas@msdn.com

13 Isaac Spencer Marie.Lauterbach@outlook.com

14 | Joan Singleton Myra.Duhe@dukes.dk

15 | Cassandra Richardson Rene.Slama@rodie.com

16 | Josefina Massey Robt.Urbano@canamie.com

17 | Charles Greene Shirl.Eacret@vrbl.com

18 | Luke Curtis SophieArocha@hoff.cz

19 | Brett Barber StefaniNeptune@inditex.com

20 Marcella Chandler TomPr@smark.com

21 Bruce Cusumano Bruce.cusumano@gmail.com

22 | Ciara Rance Ciara.rance@yahoo.com

23 | Dan Toft Dan.Toft@gmail.com

24 | Frances Hays fh@xyz.org

25 | Hosea Toro Hosea.toro@rodoc.com

26 | lola Maglione lola.maglione@rtf.fr

Database ) ' P »

Ready &9 Count: 2 ] LT + 100%

Managing Arguments

Arguments are used to pass data from a workflow to another. In a global sense, they
resemble variables, as they store data dynamically and pass it on. Variables pass it to other
activities, while arguments pass it to other workflows. As a result, they enable you to reuse
workflows time and again.
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UiPath Studio supports a large number of types of arguments, which coincide with the
types of variables. Therefore, you can create generic value, string, boolean, object, array,
data table arguments and you can also browse for .Net types, just as you do for variables.

Additionally, arguments have specificdirections (In, Out, In/Out, Property) that tell the
application where the information stored in them is supposed to go.

Creating Arguments

To create a new argument:

1. Inthe Main panel, click Arguments. The Arguments panel is displayed.

Name Direction Argument type  Default value
argument1 In String Enter a VB expression
Variables Arguments  Imports ' P 100% v B ES

2. Clickthe Create Argumentline. Anew argument with the default valuesis displayed.

Note:Bydefault,allargumentsareoftypeStringand havean Indirection.
Removing Arguments

To remove an argument:

O Inthe Arguments panel, select an argument and press Delete.
O Inthe Arguemtns panel, right-click an argument and select the Delete option.

QUALITYTHOUGHT * www.facebook.com/qthought * www.qualitythought.in
PH NO: 7675827899, 040-48526948 70 69 Email Id: info@qualitythought.in



https://www.uipath.com/guides/managing-variables
https://www.uipath.com/guides/the-arguments-panel

QUALITYTHOUGHT UiPath Material

Name Direction Argument type Default value
StoreValue Qut String Default value not supported
Create Argument X Delete

Add Annotation

Edit Annotation

Delete Annotation

Variables ~ Arquments  Imports ¥Am v }HE

Naming Best Practices

To easily reuse workflows, it is important to have a good naming system in place for your
arguments.

We recommend that you always use descriptive names, such as UserName for an argument
that stores the name of a user.

Additionally, you might find it useful to use title case for all your arguments, so that you can
read their names with ease and tell them apart from variables.

The Arguments Panel
The Arguments panel enables you to create arguments and make changes to them.

Field Description

Mandatory.

Name The name of your argument. If you do not add a name to an argument, one is
automatically generated. For more information on how to name your
arguments, see Naming Best Practices.

. . Mandatory.
Direction Yy
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Select a direction for your argument. The following options are available:

o In-theargument can only be used within the given workflow.

o Out-the argument can be used to pass data outside of a given workflow.

e In/Out - the argument can be used both within or outside of a given
workflow.

e Property - not currentlyused.

Mandatory.

Choose the value type you want your argument to store. The following
options are available:

e String
Argument Int32
Type « Object

o Array of [T]
o Browse for Types

Ifyouselecta.Nettypefromthe BrowseandSelecta.NetTypewindow,itis
added to the Argument Type drop-down list.

Optional.
Default P A .

The default value of the argument. If this field is empty, the variable does not
Value

have a default value.
Using Arguments

Due to the nature of arguments, you are going to use them a lot in relation with the Invoke
Workflow File and Launch Workflow Interactive activities. They can be found in
the Activities panel, under Workflow > Invoke and they enable you to browse for a
workflow, and import and edit their arguments.

Example of Using an Argument

To exemplify how to use an argument in a workflow with an Invoke Workflow
File activity, we are going to create two separate sequences. A very simple one in which to
assign a value to an argument, and a second that invokes it and displays the value in a
message box.
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=

Create a new sequence.

. Inthe Arguments panel, create an argument, StoreValue.

3. From theDirectionlist, selectOut, and do not change the Argument
Type from String.

. Add an Assign activity to the Main panel.

In the Properties panel, in the To field, add the StoreValue argument.

. Inthe Value field, type a string, such as "How does one use an argument?".

N

oo A

The first workflow should look as in the following screenshot.

= =
(o4 Main

a8 Assign

StoreValue = "How does one us«

Create a new sequence.
Create a string variable, strFinalValue.
Add an Invoke Workflow File activity to the Main panel.
.On the activity, click the Browse (...) button and browse for the previously created
sequence.
11. ClickImport Arguments. TheInvoked Workflow’s Argumentswindow is
displayed. Note that the argument of the first sequence is displayed here.
12.In the Value field, add the strFinalValue variable and click Ok. The argument is
imported and the value from it is going to be stored in the current workflow through
the strFinalValue variable.
13. Add a Message Box activity under the Invoke Workflow File.
14.In the Properties panel, in the Text field, type strFinalValue + " This is how", for
example.

= J
50 @

The second workflow should look as in the following screenshot.
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) Main

P Invoke workflow file

»

"Argument 1.xami”

Edit Arguments Import Arguments

# Message box

>

striinalValue + ™ This is how.”

15. Press F5 in the second sequence. The workflow is executed correctly and the message
box displays the desired text.

B ' Message box X

How does one use an argument? This is how.

OK

6.Imported Namespaces

About Imported Namespaces

VB.Net namespaces in UiPath Studio represent containers that store different types of data.
They enable you to define the scope of your expressions, variables and arguments.

For example, if you have the System.Datanamespace imported, you can further
use DataTable, DataView, DataColumn, DataRow and other classes that are available in it,
without having to always type System.Data.DataTable and so on.

Allimported namespaces are displayed in the Imports panel. Note that some namespaces
are automatically imported when you browse for a .Net type variable or argument, for
example.

To open this panel, click Imports in the Main panel.
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* Object (*, Text Vaniable X v
Text_Variable Expand All Collapse All

"What is your name?”

“Type your full name please.”

me Assign

strfirstLetter = strfullName. Substr

B Write line

Imported namespaces
Microsoft.VisualBasic
Microsoft.VisualBasic Activities
System
System.Activities
System.Activities.Expressions
System.Activities Statements
System.Activities.Validation
System.Activities.XamlIntegration
System.Collections
System.Collections.Generic
System.Configuration
System.Data

Variables

¥ 2 2 8

Arguments

About Imported Namespaces

VB.Net namespaces in UiPath Studio represent containers that store different types of data.
They enable you to define the scope of your expressions, variables and arguments.

For example, if you have the System.Datanamespace imported, you can further
use DataTable, DataView, DataColumn, DataRow and other classes that are available in it,
without having to always type System.Data.DataTable and so on.

Allimported namespaces are displayed in the Imports panel. Note that some namespaces
are automatically imported when you browse for a .Net type variable or argument, for
example.

To open this panel, click Imports in the Main panel.
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'« Object (*, Text Vanable X v

Text_Variable Expand All Collapse All

L S s | o)

"What is your name?"

“Type your full name please.”

a8 Assign

strfirstLetter = strfullName.Substr

B Write line

Imported namespaces
Microsoft.VisualBasic
Microsoft.VisualBasicActivities
System
System.Activities
System.Activities.Expressions
System.Activities.Statements
System.Activities.Validation
System.Activities.Xamlintegration
System.Collections
System.Collections.Generic
System.Configuration
System.Data

Variables Arguments ¥ 2 100% -3 B

Namespaces
To add new namespaces to your library:

1. Open the Imports panel.

2. Inthe Enter or Select namespace field, start typing the namespace that interest you.
Note that suggestions are provided while you type, in case you are not exactly sure what
you are looking for.
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system.con -

System.Configuration
System.ConfigurationAssemblies
System.Configuration.Install
System.Configuration.Internal

|
|
q
1

System.Configuration.Provider

System.Net.Mail
System.Windows.Markup
System.Xml
System.Xml.Linq
UiPath.Core
UiPath.Framework Activities

Variables Arguments Imports ' P 100% X x EE

3. (Optional) Click the drop-down arrow to view and browse all available namespaces.
4. Selectthe desired namespace. Thenamespaceis added to the Imported Namespaces list.

To remove a namespace, select it and press Delete. Note that namespaces can only be
deleted if they are invalid. For example, you can delete a namespace if the assembly that
contains it is no longer referenced by the project.

About Control Flow

An important aspect of successfully working with UiPath Studio is understanding and
knowing how to control your workflow. As in computer science, in UiPath this concept is
referred to as control flow.

A proper control flow can be achieved through the intelligent use of variables, and of
certain activities.

All of these activities can be found in the Activities panel, under Workflow > Control
Flow.
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Activities -~ I

B 2 S = |

P T

= Programming
- Workflow

-  Control Flow

ArB Assign

w2, Cancellation Scope
C‘; Delay
+ ]| Do While
%

If

L
=

Parallel

ﬁg

Parallel For Each With Body Factory
Pick

,,
b

f o

Pick Branch
Sequence
Switch
While

For Each

COCaf

Break

= Flowchart

AL Activities | [0 Library [ Project

They enable you to define rules and automate decisions for a given workflow, through
if...else or for each statements or loops, as well as add delays so that you can perfectly time
two activities.

Loops represent an important part of workflows as they enable you to easily check
dependencies between variables, activities and conditions. They are created once and
enable you to iterate data a specified number of times, until a condition is met, once for
each item in a collection or indefinitely.

The Assign Activity

The Assign activity is a pretty important activity that is going to be used quite often, as it
enables you to assign a value to a variable.
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a+a Assign

striirstletter = striullMame.Substr

You can use an Assign activity to increment the value of a variable in a loop (see the
example in the Do While Activity chapter), sum up the value of two or more variables and
assign the result to another variable (see the example in the Generic Value
Variables chapter), assign values to an array (see the Array Variables chapter) and so on.

By default, this activity is also included in the Favorites group. To remove it, right-click it
and select Remove.

The Delay Activity

The Delay activity enables you to pause the workflow for a custom period of time (in
the hh:mm:ss format). This activity proves itself quite useful in workflows that require
good timing, such as waiting for a specific application to start or waiting for some
information to be processed so that you can use it in another activity.

Example of Using the Delay Activity

To exemplify how you can use the Delay activity, lets create a workflow that writes two
messages to the Qutput panel, with a delay of 20 seconds between them.

Create a new flowchart.

Add a Write Line activity and connect it to the Start node.

Select the activity, and in the Text field, type "This is the start time.".

Add a Delay activity and connect it to the previously added activity.

Select the activity, and in the Properties panel, in the Duration field, type 00:00:20. This
is the 20 seconds delay that is going to be between the two logged messages.

Add another Write Line activity and connect it to the workflow.

In the Text field, type "Message delayed by 20 seconds.".

N apwhE

The final workflow should look as in the following screenshot.
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>

Start

B Write line

Text “This is the start time.”

(© Delay

B} Write line

Text "Message delayed by 20 secc

8. Press F5. The workflow is executed. Note that, in the Outputpanel, the two messages
added in the Write Line activities are written twenty seconds apart.

Output ~ I

® Ao [[Jo ®1 ®2 %

i Search
| 06/27 /2016 17:27:48 This is the start
time. L]

| 0e/27/2016 17:28:08 Message delayed
by 20 seconds.

@ 06272016 17:28:08 Generic Value
execution ended in: 00:00:20

2= Outline = Output

#~ Properties .
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The Do While Activity

The Do While activity enables you to execute a specified part of your workflow while a
condition is met. When the specified condition is no longer met, the workflow exists the
loop.

This type of activity can be useful to step through all the elements of an array, or execute a
particular activity multiple times. You can increment counters to browse through array
indices or step through a list of items.

Note: DoWhileactivitiesare evaluated only afterthebodyhasbeen executed once.
Example of Using a Do While Activity

To exemplify how to use a Do While activity, let's create a workflow that increments an
integer variable from 0 to 10, and displays a message every time it is incremented.

Create a new sequence.

Create an integer variable, intCounter, with a default value of o.

Add a Do While activity to the Main panel.

Select theAssignactivity, and in the Propertiespanel, in theTofield, add
the intCounter variable.

Inthe Valuefield, type intCounter + 1. This helps you increment the value of the variable
with one.

Add a Write Line activity, under the Assign one.

In the Textfield, type “The counteris” + intCounter.ToString. This writes the value of the
counter in the Qutput panel each time it is incremented.

In the Condition section of the Do While activity, type intCounter < 10. The body of
the Do While activity is repeated until the value of the intCounter variable is bigger than
10.

The final workflow should look as in the following screenshot.
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r':j Main

+] Do while

»

Body

[31 Seguence

»

a=B Assign

intCounter = intCounter + 1

B Write line

Text "The counter is " + intCounte

Condition

intCounter < 10

9. Press F5. The workflow is executed. Note that the Output panel displays the message
indicated in the Write Lineactivity.
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Output ~ I

® Ao [Ho ®©1 @1 X

Search
06/22/2016 15:44:29 The counter is 1
O6/22/2016 15:44:29 The counter is 2
06/22/2016 15:44:29 The counter is 3
06/22/2016 15:44:29 The counter is 4
De/22/2016 15:44:29 The counter is 5
06/22/2016 15:44:29 The counter is 6
06/22/2016 15:44:29 The counter is 7
06/22/2016 15:44:29 The counter is 8
06/22/2016 15:44:29 The counter is 9
06/22/2016 15:44:29 The counter is 10

o

& 0 22/2010 15:44:29 Hellooo execution
ended in: 00:00:00

F~ Properties .= Qutline <=8 Output

The If Activity

The If activity contains a statement and two conditions. The first condition (the activity in
the Then section) is executed if the statement is true, while the second one (the activity in
the Else section) is executed if the statement is false.

If activities can be useful to make decisions based on the value of variables.

Note: TheIf activity is almost identical to theFlow Decision one. However, the latter can
only be used in flowcharts.

Example of Using an If Activity

To exemplify how you can use the If activity, let's create a workflow that asks the user for
two numbers, checks to see if one is divisible by the other, and depending on the result,
displays a different message in the Output panel.

1. Create a new sequence.
2. Create two integer variables, intFirstNumber and intSecondNumber for example.
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3. Add two Input Dialog activities to the Main panel.

4. IntheProperties panel, typelabels and titles for both activities and, in the Result fields,
add the intFirstNumber andintSecondNumbervariables.

5. Add an If activity to the Main panel, under the previously added Input Dialog ones.

6. In the Condition section, type intFirstNumber mod intSecondNumber = 0. This
expression checks if the first number is divisible to the second one, using the mod
operator.

7. Inthe Then section, add a Write Line activity.

8. In the Text field, type intFirstNumber.ToString + is divisible by "+
intSecondNumber.ToString + ".". This is the message that is displayed if the first number
is divisible by the second one.

9. Inthe Else section, add another Write Line activity.

10.In the Text field, type intFirstNumber.ToString + " is NOT divisible by "+
intSecondNumber.ToString + ".". This is the message that is displayed if the first number
is not divisible by the secondone.

"

The final workflow should look as in the following screenshot.

31 Main
] Input dialog 2
"First Number”
"Please insert a number.”
1 Input dialog 2
"Second Mumber”
"Please intert a number.”
&y If A
Condition

intFirstNumber mod intSecondMumber = 0

Then Else

B Write line B Write line

Text intFirstNumber.ToString + * is Text intFirstMumber.ToString + * is
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11. Press F5. The workflow is executed.
12. Add numbers when prompted. Note that the OQutput panel displays the result, depending
on the values added in the Input Dialog windows.

Output -~ 0

@ Ao o D1 @O1 x
Search

20 1s divisible by 2.
G Hellooo execution ended in: O0:00:09

‘f-' Properties “I= Qutline -« COutput
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Output -~ 0

@ Ao 0o @1 D1 =
Search

15 is NOT divisible by 7
G Hellooo execution ended in: 00:00:06

J" Properties :EZ Outline <= Output

The Switch Activity
The Switch activity enables you to select one choice out of multiple, based on the value of a

specified expression. This activity supports multiple types of arguments, such as integer,
string or array, and more complex ones such as data tables.

By default, Switch uses the integer argument, yet you can change it from
the Properties panel, from the TypeArgument list.

The Switch activity can be useful to categorize data according to a custom number of cases.

For example, you can use it to store data into multiple spreadsheets or sort through names
of employees.
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Example of Using a Switch Activity

To exemplify how to use the Switch activity, we are going to create a workflow that asks
the user for a number, checks if is odd or even, and depending on that, a different message
is written to the QOutput panel. Since all odd numbers divided by two have a remainder
equal to 1, this workflow needs only two cases (0 and 1), yet keep in mind that this activity
supports multiple cases.

Create a new sequence.

Create an integer variable, intNumber.

Add an Input Dialog activity to the Main panel.

Add a Title and Label to prompt the user for a number.

In the Result field, add the intNumber variable.

Add a Switch activity, under the Input Dialog.

In the Expression field, type intNumber mod 2. This verifies if the user’s number is
divisible by 2.

. In the Default section, add a Write Line act1v1ty

9. In the Text field, type intNumber.ToString + " is an even number.".
10. Click the Add new case line, and in the Case Value field, type 1.

11. Add a Write Line activity to this case.

12. In the Text activity, type intNumber.ToString + " is an odd number.".

R NWoNpwhE

The final workflow should look as in the following screenshot.
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3 Sequence
ff1 Main A
Input dialog £

"Odd or Even Number”
"Add a number to see if it even or odd.”

ofs Switch<int 32> A

Expression | intNumber mod 2

Default Write line
Case 1 Write line

AQd new Case

13. Press F5. The workflow is executed. Note that the Output panel displays the data
correctly.

Output S i |

®© Ao o ®1 ®O1 x

Generic Value execution ended in: 00:00:04

)' Properties :!T_Z Outline < Output
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Qutput = |

® Ao o ©1 @1 X

{ © Generic Value execution ended in: 00:00:04

T e s et T T T T T T e T T T T T s Ir s e T e e v Ie s T T e eI TP rrrrssTvryssssmmsmresnsusssussnnsarrerrrssrrarresersarsrsererrrnnnrevnd

L o .
/’ Properties 8= Outline <« Output

The While Activity

The While activity enables you to execute a specific process repeatedly, while a specific
condition is met. The main difference between this and the Do While activity is that, in the
first one, the condition is evaluated before the body of the loop is executed.

This type of activity can be useful to step through all the elements of an array, or execute a
particular activity multiple times. You can increment counters to browse through array
indices or step through a list of items.

Example of Using a While Activity

To exemplify how to use a While activity, let's create a workflow that increments an
integer variable from 10 to 100, and writes all the numbers to a Microsoft Word document.

Create a new sequence.
Create a new integer variable, intCounter, with the default value of 10.
Add a While activity to the Main panel.
In the Condition field, type intCounter < 100. This means that the body of the loop is
going to be repeated until the value of the intCounter variable is going to be bigger than
100.
In the Body section of the While activity, add an Assignactivity.
In the Properties panel, in the To field add the intCounter.
In the Value field, type intCounter + 1. This increments the value of the intCounter with
one.
. Add an Append Text activity under the Assign one.
Note: This activity is part of the Word activities package. If you do not have it, use
the package manager functionality to install it.
. Inthe FilePath field, type the path of a Word document in between quotation marks.
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Note: Make sure that the Word document is not used when running the workflow,
otherwise a message error is displayed and the execution is stopped.

"nmn

10.In the Text field, type "The counter is now " + intCounter.ToString +".".

The final workflow should look as in the following screenshot.

p1 Main
1] While o
Condition
intCounter < 100
Body
[y Sequence A
a*B Assign
intCounter = intCounter + 1
Append Text #
"Ch\Users\MADz\Desktop\Word.docx"
"The counter is now " + intCounter. To5tring +"."
11. Press F5. The workflow isexecuted.
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12. Double-click the Word document specified at step 9. Note that all the numbers between
10 and 100 are written, asexpected.

H ©-» Wod. 62 O

File  Hom|Inser|Desi| Layo | Refe | Maili| Revit | View | Deve| Foxit| Q Tell s

[The counter is now 11.
The counter is now 12.
The counter is now 13.
The counter is now 14,
The counter is now 15.
The counter is now 16.
The counter is now 17.
The counter is now 18.
The counter is now 19.
The counter is now 20.
The counter is now 21.
The counter is now 22.
The counter is now 23.
The counter is now 24.
The counter is now 25.
The counter is now 26.
The counter is now 27.
The counter is now 28.
The counter is now 29.
The counter is now 30.
The counter is now 31.
The counter is now 32.
The counter is now 33.
The counter is now 34.
The counter is now 35.
The counter is now 36.
The counter is now 37.
The counter is now 38.
The counter is now 39.
The counter is now 40.

1 »

Page 10f 2 450 words E2 & - N + 100%

a

The For Each Activity

The For Each activity enables you to step through arrays, lists, data tables or other types of
collections, so that you can iterate through the data and process each piece of information
individually.
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Example of Using a For Each Activity

To exemplify how to use a For Each activity, we are going to create a workflow that goes
through each element of an array of integers and writes the length of the array and each
element to the Outputpanel.

Create a new sequence.
. Create an array of integers variable, arrFibonacciNumbers.
Inthe Default field, type the Fibonacci sequence until a desired value, such as{1,1, 2, 3, 5,
8,13, 21, 34, 55,89}
. Add a For Each activity in the Main panel.
Do not make any changes to the Foreach field.
. In the In field, add the arrFibonacciNumbersvariable. This activity looks at each
individual item in the providedvariable.
In the Body section of the For Each activity, add a Write Lineactivity.
In the Text field, type "The length of this Fibonacci sequence is " +
arrFibonacciNumbers.Length.ToString + " and contains the " + item.ToString + "
element.". This expression enables you to write the total number of array elements and
each element of the array in the Output panel.
The final workflow should look as in the following screenshot.
rygl Main
1] For each<object> Ay
Foreach |item in  arrFibonaccilumbers
Body
rg1 Body A
B Write line
Text "The length of this Fibonacci
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9. Press F5. The workflow is executed. Note that the Qutput panel displays the correct
message for each element of thearray.

Note: The Length property enables you to find out the total number of array elements.

Output v

® Ao [lo ®1 ®On x

D 06/29/2016 17:47:02 Generic Value execution ended in: 00:00:00

J Properties 2= Outline 4 Output

The Break Activity

The Break activity enables you to stop the loop at a chosen point, and then continues with
the next activity.

Note: The Break activity can only be used within the For Each activity.
Example of Using a Break Activity
To exemplify how to use the Break activity we are going to build upon the workflow

created for the For Each activity. This new workflow writes only the first iteration of the
loop and a few elements of the array to the Qutput panel.

1. Inthe Body of the For Each activity, under the Write Line, add a Break activity.
2. Under the For Each, add a new Write Line activity.
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" "

the Text field, type arrFibonacciNumbers(o).ToString + +
arrFibonacciNumbers(2).ToString + " " + arrFibonacciNumbers(4).ToString + " " +
arrFibonacciNumbers(6).ToString +" " + arrFibonacciNumbers(8).ToString +" " +
arrFibonacciNumbers(10).ToString + " ". This means that only the indicated elements of

the array are going to be written to the Output panel.

3. In

The final workflow should look as in the following screenshot.

) Main

»

4] For each<object>

Foreach item in arrFibonacciNumbers
Body
s Body 2

B Write line

Text “The length of this Fibonacci

(M) Break

B Write line

TJext arrfFibonacciNumbers(0).ToSt

4. Press F5. The workflow is executed. Note that the Output panel only displays the first
iteration of the loop and the specified array elements from the Write Line activity.

* www.qualitythought.in
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Output v A

® Ao o ®1 ®2 »

06/29/2016 18:48:24 Generic Value execution ended in:
00:00:00

l' Properties &= Outline < Output

About Recording

Recording is an important part of UiPath Studio, that can help you save a lot of time when
automating your business processes. This functionality enables you to easily capture a
user’s actions on the screen and translates them into sequences.

These workflows can be modified and parametrized so that you can easily replay and reuse
them in as many other processes as you need.

All user interface elements are highlighted while you record, as you can see in the following
screenshot, so that you can be sure the correct buttons, fields or menus are selected.
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Q_\ frmAnyTeller = X
27-Jul-16 3.38:41 PM

@ Depost Deposit Transaction
() withdrawal

() Spit Deposit Account # 309102567 ransaction # 447144

[[] use Cash Count Cash n

Total Deposit $0.00

Type Amount A
[] Graphical Label » Cash 0.00
[] Enable Training Tip Check . 0.00
[] Enable Additional icon = ad

Change Window Title
. Cancel Accept
[[] Show Excluding
Exit

Interactions with UI elements yield informative screenshots in the workflow. These can be
changed, hidden, removed or shown in full size by selecting the respective action from the
Options menu.

All screenshots are automatically saved as .png files in the same location as your project, in
a separate folder named “.screenshot.“ By default, the path is:
C:\Users\your_user_name\Documents\UiPath\your_project_name\.screenshots.
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Select item ‘property page Home' A

"3  Indicate on Screen

Change Informative Screenshot
Remove Informative Screenshot

Show Informative Screenshot (double click)

Regardless of the type of recording selected, some actions are recordable and some are not.

Left-click on buttons, check boxes, drop-down lists and other GUI Keyboard
elements shortcuts
Text typing Modifier keys
Right-click
Mouse hover

About Recording Types
There are four types of recordings available in UiPath Studio:

Basic — generates a full selector for each activity and no container, the resulted workflow
is slower than one that uses containers and is suitable for single activities.

Desktop - suitable for all types of desktop apps and multiple actions; it is faster than the
Basic recorder, and generates a container (with the selector of the top level window) in
which activities are enclosed, and partial selectors for each activity.

Web - designed for recording in web apps and browsers (supported: Internet Explorer,
Google Chrome), generates containers and uses the Simulate Type/Click input method
by default.

Citrix — used to record virtualized environments (VNC, virtual machines, Citrix, etc.) or
SAP,permits onlyimage, textand keyboard automation, and requires explicit positioning.

To see all the available types of recordings and select the one most suited for your
workflow, click Record, in the Wizards group of the Design ribbon tab.
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P s
DESIGN EXECUTE SETUP

I Cut Undo o
OEP @@L &£ &

New Save Run Record Screen Web User Create  Manage Launch

- v (F5) ¥  Scraping Scraping Events ¥ Variable * Variables ¥ UiExplorer
File ‘D i Is Variables Selectors
Y Il! L“EJ Desktop ;
® 0 |® e
1:10590."':.“. | & Citrix

All recording types come with their own controllers (or toolbar) that give you access to
actions particular to each environment, but also some common ones.

Basic Recording >

" @ PRITR M ==

Automatic Start Click Type Copy Element Text Image
Recorder App~ - - - - - -

Wizards Actions

Desktop Recording >

Automaltic Start Click Type Copy Element Text Image

Recorder App~ - - - -
Wizards Actions
Web Recording X
— - -
@ & W TI[A @ wer
Automatic Open Click Type Copy Element Text Image
Recorder Browser~ - - - - - -
Wizards Actions

The Desktop, Basic and Web Recording toolbars are quite similar and enable you to:
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o Automatically record multiple actions performed on the screen
o Manual recording (single actions):

Start or close an application or web browser

Click an interface element

Select an option from a drop-downlist

Select a check box

Simulate keystrokes or keyboard shortcuts

Copy text from a Ul element or perform screen scraping
Look for elements or wait for them to vanish

Find an image

Activate awindow

o 0O 0 0O O O o o O

Citrix Recording X

MET [A Al

Click Click Type Select Screen Element Text Image
Image Text v & Copy Scraping~ - - -

Wizards Actions

The Citrix Recording toolbar enables you to:

o Clickanimage ortext

o Simulate keystrokes or hotkeys

o Select and copy text from awindow

o Scrape Ul elements

o Look for elements or wait for them to vanish
o Find an image or wait for it to vanish

e Activate a window

Note: The Citrix Recording toolbar supports only manual recording (single actions).

To figure out if you should use automatic or manual recording in your workflow, you
should better understand the differences between them and their capabilities.

Left-clicks on windows, buttons, check boxes, drop-down lists | Keyboard shortcuts

etc. Modifier keys

Text typing Right-click

Mouse hover

Getting text

Find elements and
images

Copy to Clipboard

Keyboard shortcuts that you can use:
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o F2-pausesfor 3 seconds. A countdown timer is displayed in the bottom left corner of the
screen. Can be useful with menus that automatically hide.

o Esc — exits the automatic or manual recording. If you press the Escape key again, the
recording is saved as a sequence, and you return to the main view.

o Right-click — exit therecording.

Automatic Recording

Automaticrecordingis very useful and time-saving as it can provide you with a skeleton for
your business processes, and can be easily customized and parametrized.

Asyou can see in the examples below, for the actions that are recordable with
the Automatic Recording, some activities are automatically generated:

o Click - it is generated when you click a button (Basic and Desktop) or a link (Web). The
options available in the Properties panel enable you to add a time delay before or after

the action, change the click type and add key modifiers.

I3 Click'menu item Format'

»

| Untitled - Notepad

File Edit | Format | View Help
[UiPath Studio automatic

o Type Into — generated when typing into a text field or any editable UI element. The
options available in the Propertiespanel enable you to add a time delay before or after
the action or between key strokes, change the text at any point, and erase the entire field
before writing to it (EmptyField).

T Type into INPUT ap_password'

>

Password Fo

Password1 -

o Select Item - generated when you select an item from a drop-down list or combo box.
The options available in the Properties panel enable you to add a time delay before or
after the action, and change the selected item.
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—— Select item 'list Font style: £
Regular 11 —
. -
12
14
“Bold ltalic” v

o Check - generated when a radio button or check box is clicked. The options available in
the Properties panel enable you to add a time delay before or after the action, and select
or unselect the check box.

Check 'Button’

>

L -

") Landscape Top:

Example of Automatic Recording with Basic and Desktop
To exemplify how you can use the automatic recording and understand more about the
differences between Basic and Desktop, let’s create the same workflow for the two.

1. Open Notepad.

2. InUiPathStudio,createanewsequence.

3.

a. In theDesignribbon tab, in the Wizardsgroup, select Record > Basic. The Basic
Recording toolbar is displayed and the main view is minimized.

b. In theDesignribbon tab, in the Wizardsgroup,select Record > Desktop.
The Desktop Recording toolbar is displayed and the main view is minimized.

4. IntheWizardsgroup, click Automatic Recorder. The automating recording process
starts.

5. In Notepad, click in the main panel. A pop-up window is displayed.
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| Untitled - Notepad — O Pt

File Edit Format View Help

N\ ﬂ

Type the desired value

UiPath Studio automatic recording.
add

alt

lalt

ralt

back

break

caps

|| Type password [ | Empty field

Press enter when you are done

L. A

6. Type a custom text and press Enter. The string is displayed in Notepad.

7. Note: Select the Empty field check box to delete previously existing text. You can also
select this option after the recording is finished, in the Properties panel of the Type
Into activity.

8. From the Format menu, select Font. The Font window is displayed.

9. Select a different font style, such as Bold Italic, and click OK.

10. Press Esc two times. You exit the recording view and the saved workflow is displayed in
the Main panel.

11. Press F5. The workflow is executed as expected.

The two screenshots below display part of the resulted workflows for the Basic (on the
left) and Desktop (on the right) automatic recordings. As you can see, the second one
generates an Attach Window container, while the Desktop one does not.
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3! Sequence

»

31 Recording Sequence

T Type into ‘editable text’ A

‘UiPath Studio automatic recording.” v

+_ Altltach Window "Untitled Notepad®
mmm ot

]

Ut itied - Noteped

File Ecit Format View Melp

»

T Type into 'editable text’

"UaPath Studio automatic recordeng.”
Desktop recorder - The top level window selector from the Attach Window container:
Edit Selector A

<wnd app="notepad.exe’' cls="Notepad' title="Untitled - Notepad' />

Desktop recorder - The partial selector for the Type Into activity:
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Edit Selector A

<wnd cls="Edit’ />
<ctri role="editable text' />

Basic recorder — The full selector for the Type Into activity:

Edit Selector A

<wnd app='notepad.exe’ cls='Notepad' title="Untitled - Notepad' />
<wnd cls="Edit’ />
<ctrl role="editable text’ />|

Click here to download the Basic recording example.

Clickhere to download the Desktop recording example.

You can also customize and parametrize this workflow after it is recorded. To exemplify
this, let’s take the Desktop recording example and build upon it.

For example, let’s assume that we want to extract the number of an invoice from an Excel
file, copy it to the Notepad window used in the previous example and continue the
workflow as before.

Add an Excel Application Scope activity before the recording sequence.

2. In the WorkbookPath field, type the path of the Excel file you need to extract
information from.

3. Add a Read Cell activity in the Excel Application Scope.

4. InthePropertiespanel, add theSheet Name and Cellinformation from the Excel file
used.

5. Right-clickinthe Resultfield, and click Create Variable. The Set Name field is displayed.

6. Fillin the name, such as genInvoiceNumber, and press Enter. The variable is created and
displayed in the Result field and Variables

7. Change the scope of the variable to Main.

8. In the recording sequence, in theType Intoactivity, in theTextfield, add

thegenInvoiceNumbervariable. Thiscopiesthevaluestoredinthevariableto Notepad.

juy

What was added to the workflow should look as in the following screenshot.
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[5] Excel application scope A
"C\Users\MADa\Desktop\workflow_docs\urgent_invoice.xlsx"
1 Do A
Read Cell A
“Invoice™ "GY9”
(94] rding Sequence A
%_ Attach Window 'Untitled Notepad’ A
Untitled - Notepad E
Fr-lc Ean : fprj..:: Vwc“ HSD,
31 Do A
T Type into ‘editable text’ A
geninvoiceNumber v
9. Press F5. The workflow is executed as expected.
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J| Untitled - Not.. = Q >
File Edit Format View Help
123456

Click here to download this example.

Example of Automatic Recording with Web

To exemplify how you can use the web recording and understand how it works, let’s create
a workflow that enables you to go to Amazon, sign in to your account, and close the tab
once you are done.

In UiPath Studio, create a newsequence.

. Drag an Open Browser activity to the Main panel.

. In the Url property type the address of the website, "www.amazon.com". This opens
Internet Explorer and automatically navigates to the specified url.

. In theDesigntab, in theWizardsgroup, selectRecord > Web. TheWeb
Recording toolbar is displayed and the main view is minimized.

. Click Automatic Recording. The automating recording process starts.

. Goto the Sign In page and input your e-mail and password.

Note: When the Type Into pop-up is displayed for your password, make sure that you
select the Type Password check box. Besides the Type Into activity, another activity, Get
Password, is created in the sequence. This activity hides the password behind asterisks
(*) and stores it in a string variable.
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a. Amazon Sign In

amazon

Sign in
Email (phone for mobile accounts)
Password Forgot your password?

N\
N\ ™
z Type the desired value
S|g| yo
8000000 BeS

[/] Type password || Empty field

Press enter when you are done

i}1 Type password A
2 Get password
T Type into INPUT ap_password’ =
Password Fo =
Password1 -
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7. Click Sign In and press Esctwo times. The recording is saved and displayed as a workflow
in the Main panel.

8. IntheRecording Sequence, afterthelastactivity,draga Close Tab activity. Thishelpsyou
close Internet Explorer after you are finished with it.

9. In Studio, press F5. The workflow is executed as expected.

Manual Recording

As explained in the About Recording Types chapter, there are some actions that cannot be
handled by the automatic recorder. We refer to these as single actions or manual
recordings. You can use both manual and automatic recording in workflows to achieve full

automation of a task. Single actions can be found in the Actions group of any recording
toolbar.

Types of Single Actions
1. Start and Stop an App or Browser

Jesktop Recording X

@ PRI E m

Automatic | Start Click T/pr Cop) Element Text Image
Recorder |App> ~ - - -

Wizards ’ Start App Actions
m Close App
Web Recording >4
oo
O @ R T[4 E wen &
Automatic Click Type Copy Element Text Image
Recorder Browser' v v - . - v
Wizards € Open Browser \ctions
(*] Close Tab
m Close Browser

These single actions enable you to open an app or browser, as well as close them, by
pointing and clicking them.

The activities generated using the desktop and web manual recorders contain partial
selectors and containers (first screenshot), while the activities generated by the basic
recorder contains a full selector and no container (second screenshot), just like with the
automatic recording.
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31 Recording Sequence A
%_ Attach Window '"MSNcom Ho leframe’ A
u g/ e msn.com beand=hp15 P~G ﬂMS“Jco’n
¢ 3 Sugoested Stesw 2 Twitter stunned afte... ~
& Do A
[x] CloseTab
(31 Recording Sequence A
P Open ‘explorerexe chapter 07" A
"CA\WINDOWS\Explorer.EXE"
Type app arguments here. Text must be quoted
2.Click
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Basic Recording X

@ P T HE m=

Automatic  Start 'Click: Type Copy Element Text Image
% £vit Recorder App~| = v v - - -

Wizards

\3 Click

Select item
Check
These types of actions enable you to record clicks on the desktop or a running application,

select an option from a drop-down list or combo box, and select a check box or a radio
button.

3.Type

Web Recording X

. @ %T—. EE’T'Ain

Automatic Open  Click Typé Copy Element Text Image
Recorder Browser~ ~ - - - . -

Wizards T Type

= Send Hotkey

These single actions include those that require input from the keyboard, such as keyboard
shortcuts and keypresses. To achieve this, two pop-up windows are used to retrieve your
keyboard input.
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N\ -
Type the desired value
|Www.amazon.com
add
alt
lalt
ralt
back
break k
|" .
Caps Alt Ctd  Shift Win Key
| Type password [¥] Empty field Ll O O U
Press enter when you are done oK
L 4 J
4.Copy
Desktop Recording X
@ LTI pet] [
Automatic  Start Click Type Copy Flement Text Image
, Exit Recorder App~r ~ v - o~ v =
Wizards sl Copy Text
m Screen Scraping
Web Recording X
@ RTAE m=
Automatic Open Click Type Copy Element Text Image
Recorder  Browser~ ~ v v - v -
Wizards Ml Copy Text

g4 Scrape Web

These actions enable you to copy a selected text from an opened application or web
browser, so that you can use it later in the workflow. Screen scraping is also available
under the Copy menu, as it enables you to extract images and text from an app or browser.
For more information, see Output or Screen Scraping Methods.
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5. Mouse Element

Desktop Recording X

. ’%ijl.‘

Automatic  Start Click Type Copy Element Text Image

Recorder App~ ~ v 5 x o
Wizards Actio Mouse | ¥ Click
Keyboard * % Click Relative
Control  * | % Right Click
Find * | ¥R Double Click
Window * | ] Hover

These types of actions enable you to simulate mouse movements that cannot be recorded

but give you access to more functionalities, such as right-clicking, hovering or double-
clicking.

6. Find Element

Web Recording X

Automatic ~ Open  Click Type Copy Element Text Image
Recorder Browser~ v - -

- - -

Wizards Actions Mouse >
Keyboard »
Control ’
Find » | Q Find Element
Window »

Wait Element Vanish
O\ Find Relative Element
These types of single actions enable you to identify specific UI elements or pause the

workflow until a particular window closes or an Ul element is no longer displayed. The find

relative element action is useful with apps that do not allow direct interaction with UI
elements, such as Citrix.

7. Text
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Web Recording X

0 S RT[A E e =

Automatic Open Click Type Copy Element ' Text Image

Recorder Browser~ ~ v - . - v
Wizards Actions Mouse P A ik
Sl * | 4% Right Click
~l Copy Text A8 Double Clic
Set Text T Haover
s o .
1Al Select & Copy

Text single actions enable you to select or hover over text to make tooltips visible for
scraping, right-click to make the context menu visible, copy and paste text and many
others.

8.Image

Desktop Recording X

@ PR mEmE

Automatic Start  Click Type Cop/ Element Text

Recorder App~ - v = v
Wizards Actions Mouse > .
2 hcx
Find Image Right Click
Wait Image Vanish ~  Double Click

Image single actions enable you to wait for a specified image to disappear, to find a specific
image in an app or website, right-click or hover over an image and others. This type of
manual recording can be useful with UI elements that are saved as graphics, as they cannot
be highlighted as normal fields ortext.

About UI Elements

UI elements refer to all graphical user interface pieces that construct an application, be
they windows, check boxes, text fields or drop-down lists, and so on. Knowing how to
interact with them enables you to implement UI automation much faster and easier.

Allinteractions with the UI can be split into input and output. This categorization helps you
better understand which actions to use in different scenarios, when to use them, and the
technology behind them. These are also going to be useful when trying to deal with
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scraping. For more information, see Input Methods and Output or Screen Scraping
Methods.

Input Actions Output Actions

Clicks
Text Typing Getting text
Keyboard shortcuts o .

. . Finding elements and images
Right-clicks . .

Clipboard actions

Mouse hover Etc
Clipboard actions ’
Etc.

UI Activities Properties

There are multiple activities that can be used to automate apps or web-apps and you can
find them in the Activities panel, under the UI Automation category.

All of these activities have multiple properties in common:

o ContinueOnError-specifiesiftheworkflowshould continue, eveniftheactivitythrows
an error. This field only supports boolean values (True, False).

o DelayAfter — adds a pause after the activity, in milliseconds.

o DelayBefore — adds a pause before the activity, in milliseconds.

o TimeoutMS - specifies the amount of time (in milliseconds) to wait for a specified
element to be found before an error is thrown. The default value is 30000 milliseconds
(30 seconds).

 WaitForReady — wait for the target to become ready, before performing the activity.
There are three available options:

o None — does not wait for the target to be ready.
o Interactive — waits until only a part of the app is loaded.
o Complete — waits for the entire app to be loaded.

o Target — identifies the UI element the activity works with.
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Properties ~ I
UiPath.Core Activities. Typelnto

=22 4 | search: Clear
ContinueOnError Specifies to continu
DelayAfter Delay time after exi
DelayBefore 20
DisplayMame Type into ‘editable text’
E Input
E Target Target
ClippingRegion =
Element Enter a VB expressic
Selector "«wnd app="noter
TimeouthMSs Enter a VB expressic
WaitForReady INTERACTIVE
Text "Documenting Inpt
= Misc
R —

The target is composed of multiple pieces, namely the container, selector and clipping
region, to ensure that you correctly identify a UI element.

A container gives you a little more context for the button or field you want to use, so that
you can tell windows apart or different areas of the same app. They are automatically
generated, but you can make changes to them in the Properties panel.

The following are containers:

Attach Window
Open Application
Attach Browser
Open Browser

Get Active Window

Input Methods

Input actions require you or the robot to directly interact with an opened application or
web page. There are three types of input methods for click and type actions, that differ in
terms of compatibility and capability.
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We generally recommend the Simulate Type/Click method asitis the fastest of the three
and works in the background, but only if you do not need to send special keyboard
shortcuts. If this does not work for you, try the Windows Messages method and then
the Default one, as it is the slowest.

Background Speed Hotkey Auto Empty

Method\Capability Compatibility execution p St Field
Default 100% no 50% yes no
Window Messages 80% yes 50% yes no

. 99% - web apps
Simulate 100%
Type/Click 60% - desktop Y 6 no yes

apps

The input method can be changed at any point from the Propertiespanel of the selected
activity. If the SimulateType or SendWindowMessages check boxes are not selected, then
the Default method isapplied.

Properties ~
UiPath.Core. Activities. Typelnto

Clear
ContinueOnErrar Specifies fo continue exi III
DelayAfter Delay time after executi III
DelayBefore Delay time before the a II'
DisplayMame Type into INPUT ap_email’
El Input
Target Target
Text @yahoou III
E Misc
Private
& Options
Activate

O

ClickBeforeTyping
DelayBetweenKeys Specifies the delay, in m III

EmptyField

SendWindowh essaﬁes

SimulateType
]

KO
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The Default application simulates a click or type with the help of the hardware
driver, while the Simulate Type/Click method uses the technology of the target
application. Lastly, the SendWindowMessages works by sending a specific message
directly to the target application.

Example of Using Input Methods

To get a clearer picture of how the three input methods work, let’s create a simple
workflow that writes something in a Notepad window and switch between the methods.

Open a Notepad window.
In Studio, from the Basic Recording toolbar, start the automatic recorder.
Type something into the Notepad window.
Minimize the window and restoreit.
Type something else in the Notepad window.
Press Esc two times. The workflow is saved and displayed in the Main panel. It should
look as in the followingscreenshot.
i Recording Sequence
T~ Twee into "editable text” =
ir-l: Felil Fizannra Cwieres  Hedgs ‘ ‘, E
"Documenting Input Methods. ™ hal
"L\'B Auvction Click "push buttomnm MMinmiimize” =R
I — I — o —
U= Click ‘push button® ==
T~ Twpepe into ‘editable text” =
i.... T T T N T T ‘ ‘. E
“"This also waoarks in backagrowrmnd . ™ —
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7. Move the activity that restores the Notepad window after the second Type Into one. We
do this to check if the type of input method selected can also write to Notepad in
background mode.

8. Fromthedrop-down of the second Type Into activity, select enter. A special key string s
displayed at the end of the previously-existing text.

"T" Tvpe into "editable text’ £

"This also works in background.” -
decimal
del
div
down
end
enter
numEnter
esc
f1
f2
f3
f4
f5
fo

9. Copy the special key string at the beginning of the sentence. This enables you to test
special keys, such as Enter that adds a new line in a text editor.
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T Type into ‘editable text' A

"[k(enter)]This also works in background.” -

10. Run the workflow once with every input method. Note the differences:

o TheDefault method — it does not automatically erase previously written text, supports
special keys, but writing in the background does not work;

o TheWindow Messages method —worksinthebackground,supportsspecialkeys,butit
does not erase pre-existing text (you have to manually select the Empty Field check box
in the Properties panel);

j test_input_methods - Notepad — [l e
File Edit Format View Help

Documenting Input Methods.
This also works in background.|

o The Simulate Type/Click method — works in the background, but it automatically
erases pre-existing text, and does not support special keys.

j test_input_methods - Notepad — O X

File Edit Format View Help

[k(enter)]This also works in background.
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Therefore, be careful to choose the method that best suits your needs. If special keys are a
must, you might want to avoid the Simulate Type/Click method, or if speed is what
matters most, then maybe Simulate Type/Click is the right one.

Click here to download this example. (Please note that it is configured with
the Default method. Manually change properties to try the other input methods.)

Output or Screen Scraping Methods

Output or screen scraping methods refer to those activities that enable you to extract data
from a specified UI element or document, such as a .pdffile.

To understand which one is better for automating your business process, let’s see the
differences between them.

Background Lintg s
Method\CapabilitySpeed|Accuracy E 8ro| Hidden
xecution
Text
FullText 10/10100%  yes no yes no
Native 8/10 100% no yes no no
OCR 3/10 98% no yes no yes

FullText is the default method, it is fast and accurate, yet unlike the Native method, it
cannot extract the screen coordinates of the text.

Both these methods work only with desktop applications, but the Native method cannot
work with apps that are not built to render text with the Graphics Device Interface (GDI).

OCR is not 100% accurate, but can be useful to extract text that the other two methods
could not, asit works with all applications including Citrix. Studio uses two OCR engines, by
default: Google Tesseract and Microsoft Modi.

Preffered

area size|.

Can  be
Google Tesseract added Small yes yes yes no
Microsoft Modi Supported Large no no no yes
by default

To start extracting text from various sources, click the Screen Scraping button, in
the Wizards group, on the Design ribbon tab.
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The screen scraping wizard enables you to point at a UI element and extract text from it,
using one of the three output methods described above. Studio automatically choses a

screen scraping method for you, and displays it at the top of the Screen Scraper
Wizard window.

m Streen Scrapes Wizeed

larget scraped using FULLTEXT ™ method SCrape another tlement or Regor

Options

Ji0
vates
Reastore Ignore Hidden
Mo
Sy ...f g 1ox U
A5 TmI T
M e K

)

Native (

Re-scrape

Screen Scraping lasted 64 milliseconds Copy Continue

To change the method of screen scraping, select another one from the Options panel and
then click Re-scrape.

When you are satisfied with the scraping results, click Continue orCopy. The latter option
copies the extracted text to the Clipboard, while the first one saves your information to
the Main panel and, just as with desktop recording, generates a container (with the

selector of the top level window) in which activities are enclosed, and partial selectors for
each activity.
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% _ Attach Window 'Untitled Notepad'

| Untitled - Notepad

Eile Edit Format View Help

™ Do

__ Get full text ‘editable text

ke [l Cormat Viswo |lelp

J Output or screen scraping methods

| refer to those activities that

{enable you to extract data from a
] specified Ul elemsnt or document

»

»

»

Eachtypeofscreenscraping comeswith different featuresinthe Screen Scraper Wizard,

in the Options panel:

1. FullText
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Screen Scraper Wizard

System

Email Alias:

Email Alias:
Someonefexample.com
Employee Number:

_Cost Center:
4032

o Ignore Hidden—whentl 1den text from the selected UI
element is not copied.
2. Native

Target scraped using FULLTEXT# method. Scrape another Ul E

Employee Number: "'
57304
Cost Center:

em

Screen Scraper Wizard

OQutput or scree 3
refer to those

enable you to extract data from a
specified UI element or document
that is protected, such as .pdf
files.

In UiPath Studio, just like the
input methods, there are also
multiple output methods that are
different in some ways. To
understand which one is better for
you, knowing the differences between
them will help.
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No Formatting — when this check box is selected, the copied text does not extract
formatting information from the text. Otherwise, the extracted text’s relative position is
retained.

Get Words Info — when this check box is selected, Studio also extracts the screen
coordinates of each word. Additionally, the Custom Separators field is displayed, that
enables you to specify the characters used as separators. If the field is empty, all known
text separators are used.

3. Google OCR

O
O

Screen Scraper Wizard

Target scraped using OCR* method. Scrape another Ul E

Output or screen scrapling methods
refer to those activities that
enable you to e 3
specified UI el

that i1s protect

files.

In UiPath Studi

input methods,

mulLtiple output

different in sc

understand whic DY
you, knowing th jeen
them willL help.

Languages — only English is available by default.

Characters — enables you to select which types of characters to be extracted. The
following options are available: Any character, Numbers
only, Letters, Uppercase, Lowercase, Phone numbers, Currency, Date and Custom.
If you select Custom, two additional fields, Allowed and Denied, are displayed that
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enable you to create custom rules on which types of characters to scrape and which to
avoid.

o Invert -when this check box is selected, the colors of the UI element are inverted before
scraping. This is useful when the background is darker than the text color.

o Scale —thescaling factor of the selected UI element orimage. The higher the number s,
the more you enlarge the image. This can provide a better OCR read and it is
recommended with small images.

o Get Words Info — gets the on-screen position of each scraped word.

Note: In some instances of UiPath Studio, the Google Tesseract engine may have
training files (about training files:Wikipedia, GitHub) that do not work for certain non-
English languages. Running a workflow with these corrupted training files may lead to
an exception being thrown. To fix this issue, download the training file for the language
you wish to use from here and copy it into the tessdata folder from the UiPath
installation directory. To check if the training files you downloaded work, you can
download this test workflow.

4. Microsoft OCR

MScreen Scraper Wizard - X

Target scraped using OCR method. Scrape another Ul Element or Region Opfions

Output or screen scraping methods W
refer to those activities that 1
enable you to extract data from a OCR Engine? ‘MicrosoftOCR v
specified UI element or document
that is protected, such as . pdf Languages” Englih (United States) ¥
. In UiPath Studio, just Like the
input methods, there are also Scale !
multiple output methods that are
different in some ways. To L] Get Words nfo
understand which one is better for S ———
you, knowing the differences between Need foter sraping? Try

them wilL help, I
em wilL help Native FullText

Re-scrape

o Languages - enablesyoutochange thelanguage of the scraped text. By default, English
is selected.

o Scale —thescaling factor of the selected Ul element or image. The higher the number is,
the more you enlarge the image. This can provide a better OCR read and it is
recommended with small images.
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o GetWords Info - gets the on-screen position of each scraped word.

Besides getting text out of an indicated UI element, you can also extract the value of
multiple types of attributes, its exact screen position and its ancestor.

This type of information can be extracted through dedicated activities that are found in

theActivities panel, under UI Automation > Element > Find and UI Automation >
Element > Attribute.

These activities are:

o Get Ancestor —enables you to retrieve an ancestor from a specified UI element. You can

indicate at which level of the UI hierarchy to find the ancestor, and store the results in a
UiElement variable.

Get ancestor ‘WindowsForms10.BUTTON.a..."

>

L] ‘=rapnical Lacgl

[ ] Enable Training Tip

[ 1 Enable Additinnal lcon

o GetAttribute - retrieves the value of a specified UI element attribute. Once you indicate
the UI element on screen, a drop-down list with all available attributes is displayed.
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wop Get attribute ‘chrome.exe’

P>

¢
r
L

“innerHtml" B
app

AppPath

automationld

checked

cls

cookie

ctrild

ctriName

foreground

hasFocus

hwnd

innerHtml

innerText
IsUiPathlavaBridgeEnabled

o GetPosition-retrievestheboundingrectangle of the specified UiElement, and supports
only Rectangle variables.

Get position "‘WindowsForms10.BUTTOM.a..." £

[ ‘=rapmcal Laove

[ ] Enable Training Tip

[ Fnahle Additional icon

UiPath Studio also features Relative Scraping, a scraping method that identifies the
location of the text to be retrieved relative to an anchor. You can find more about it here.
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Examples of Using Output or Screen Scraping Methods

To exemplify how to use the three screen scraping methods and the practical differences
between them, let’s first scrape a Notepad window with some text and see what results we
have. The following screenshot is what we used.

Unttied - Notepec - a X

fle Eot Fgrmat Yew Heb

Output or screen scraping methods
refer to those activities that
enable you to extract data from a
specified Ul element or document
that 1s protected, such as .pdf
files.

In UiPath Studio, just like the
input methods, there are also
multiple output methods that are
different in some ways. To
understand which one 1s better for
you, knowing the differences betwesn
them will help.

The FullTextmethod

m SCreen Scraper Wizaeo - X
Target scraped using FULLTEXT® method Scrape another Ul Liement or Region ~
3 Options
Output or screen scraping methods refer to those activities that lgnore Hidden
In UlPath Studio, just like the input methods, there are also mul
Natvi MR
[7 Fe-scrape |
Screen Scraping lasted 2 mifliseconds Copy Continue

As you can see, no formatting is retained, but if you hide the Notepad window while
scraping, the text is still retrieved. This is the fastest method.
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The Native method

m Screen Scraper Wizard

Target scraped using NATIVE? method.

Output or screen scraping methods
refer to those activities that
enable you to extract data from a
specified UI element or document
that is protected, such as .pdf
files.

In UiPath Studio, just like the
input methods, there are also
multiple output methods that are
different in some ways. To
understand which one is better for
you, knowing the differences between
them will help.

Screen Scraping lasted 47 milliseconds

Scrape another Ul Element or Region

Copy

Options
No Formatting
] Get Words Info

Wrong text? Scrape with other methods

FullText OCR

Re-scrape

Continue

m Screen Scraper Wizard

Target scraped using NATIVE? method.

Output (118, 401, 226, 433)

or (244, 401, 280, 433)

screen (298, 401, 406, 433)

scraping (424, 401, 568, 433)

methods (586, 401, 712, 433)

refer (118, 433, 208, 465)

to (226, 433, 262, 465)

those (280, 433, 370, 465)

activities (388, 433, 568, 465)

that (586, 433, 658, 465)

enable (118, 465, 226, 497)

you (244, 465, 298, 497)

to (316, 465, 352, 497)

extract (370, 465, 496, 497)

data (514, 465, 586, 497)

from (604, 465, 676, 497)

a (694, 465, 712, 497)

specified (118, 497, 280, 529)

UI (298, 497, 334, 529)

element (352, 497, 478, 529)

or (496, 497, 532, 529)

document (550, 497, 694, 529)

that (118, 529, 190, 561)

is (208, 529, 244, 561)

protected (262, 529, 424, 561)

, (424, 529, 442, 561)

such (460, 529, 532, 561)

as (550, :529; 586; 5el)

w0 (604, 529, 622, b56l)

pdf (622, 529, 676, 561)

files (118, 561, 208, 593)
(208, 561, 226, 593)

Screen Scraping lasted 115 milliseconds

Scrape another Ul Element or Region

Copy

Options
No Formatting
Get Words Info

Custom Separators

Wrong text? Scrape with other methods

FullText OCR

Re-scrape

Continue
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As you can see in the first screenshot, you can extract the text with its position on the
screen, as well as retrieve the exact position of each word (second screenshot).

The Microsoft OCR method

m Screen Scraper Wizard

Target scraped using OCR? method.

Output ar screen scraping methods
refer ta those activities that
enable yau ta extract data fram a
specified UI element ar document
that is protected, such as . pdf
files.

In IJiPath Studio, just like the
input methods, there are also
multiple output methods that are
different in same ways. Ta
understand which ane is better far

them will help.

Screen Scraping lasted 910 milliseconds

you, knowing the differences between

Scrape another Ul Element or Region

Copy

Options
Accurracy issues?
OCR Engine® Microsoft OCR ¥
Languages?® English (United States)
Scale 1

[] Get Words Info

Need faster scraping? Try

Native FullText

Re-scrape

Continue

As you can see, the accuracy of this output method is not 100%, but it still manages to keep
the position of the text. Getting the exact on-screen position, in pixels, is also available yet
as you can see, it is not the fastest of the output methods.

The Google OCR method

[¥H Screen Scraper Wizard

Target scraped using OCR# method.

Output er sereen seraping metheds
refer te these aetivities that
enable yeu te extraet data frem a
speeified UI element er deeument
that is preteeted, sueh as .pdf
files.

In UiPath Studie, just like the
input metheds, there are alse
multiple eutput metheds that are
different in same ways. Te
understand Whieh ene is better fer

them will helpJd

Screen Scraping lasted 1511 milliseconds

yeu, knewing the differenees between

Scrape another Ul Element or Region

Copy

— <
Options
Accurracy issues?
OCR Engine?® Google OCR %
Languages® eng -
Characters® Any character &
I Invert
Scale &

[] Get Words Info
Need faster scraping? Try

Native FullText

Re-scrape

Continue
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As with Microsoft’s Modi, the Google OCR method is not 100% accurate and takes longer

when compared with the others. However, it retrieves the position within the window of
the text.

Now, add some white text over a black page in Paint, for example, and try to scrape it.

| (W . mvert « Par =)

This is an inverted text for testing
purposes.

OCR can also work with numbers:

1234565437388334

Asyou can see, only the OCR methods work in this scenario.
) << za
larget ) using weth Options
777777777 - Google OCR
- Any character
ds
villise o0y Continue
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"~ Create Expense Report - (m] X

Email Alias: Someone@example.com
Employee Number: 57304
Cost Center: 4032

Add Expense |
View Chan

Mexican Lunch
Meal italian Dnner
Education Developer Conference

Travel Taxi

Travel Hotel

Total Expenses ($): 277

If we scrape this entire window, we receive the following results:

1. FullText with hidden text works really well, being able to read even the minimize and
restore buttons.
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M Streen Scraper Wizard -

‘ ; ‘
Target scraped using FULLTEXT” method. Scrape another Ul Element or Region Options

Syatem

Restore [ lgnore Hidden
Move
Size
Minimize
faximize Native OCR
Close Alt+Fd

Email Alias:

Email Alias:
Someonelexanple, con
Employee Number:
Employee Number:
51304

Cost Center:

_Cost Center:

4032

Add Expense

Add Expense

View Chart

Expense Type
Description

Amount

Meal

Mexican Lunch

12

Meal

Italian Dinner

45

Education

Developer Conference
90

Travel

Wrong text? Scrape with ather methads

Re-scrape

Screen Scraping lasted 61 milliseconds Copy Continee

2. Native does not work on this Ul as it does not make use of GDI to render text.
3. Microsoft OCR works pretty well, although accuracy is still not 100%.
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Screen Seraer Wizard

Target scraped using OCR” method.

Create Expense Report
Meal

Meal

Education

Travel

Travel Fmail Alias:
Employze Number:

Cost Center: Someonsfexamp[e.com
57304

1032 Add Fxpense
View Chart

Mexican Lunch

[talian Dinner
Developer Conferencs
fotel 12

15

g0

10

60 OK Cancel

Screen Scraping lasted 700 milliseconds

Scrane another Ul Element or Region

Copy

UiPath Material

Options

Accurracy (ssues?

OCREngine” Microsoft OCR !
Languages” English [United States) ¥
Scale 1

L Get Words hfo

Need faster scraping? Try

Native FullText

Re-surage

Continue

4. Google OCR does not handle this Ul very well, as the scraped area is quite large.
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IH Screen Scraper Wizard -
. ; ‘

Target scraped using OCR? methad. Scrape another Ul Element or Region Optons

% Create Expense Report - £l X Acumacy sges?

Email Alias: Someonsfiexample.com Y S

Fmployee Number: 57304 OCR Engine? Google OCR v
Cost Center: 4032 '

> hdd Expense I Lanquages” | ang v
Egg-13"+- 1lm I %y

— View Chan Characters” Any character v
Meal Mexican Lunch 12 (i et

T Meal Italian Dinner 4500

Education Develo er Conference 90 - U

I'p'lg Scale !

| Travel Taxl 1014/ L] Get Words Info

I Travel Hotel 60 1

e

"1 701181 | Imgéuiiélé'é Q55);
~/

i

TWOF'DT dlllir.t L~

Screen Scraping lasted 2458 millseconds

Copy

Need faster scraping? Try

Native FullText

Re-scrape

Continue
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Relative Scraping

Relative Scraping is a technique that enables you to retrieve text from UI elements by
using OCR technology. In situations where selectors cannot be found, the target UI objects
are identified by using image recognition activities to look for adjacent labels or other
elements.

This technique is useful in retrieving text from certain Ul elements that are difficult to
access by using normal means, such as applications in virtual environments. Using visual
labels of UI elements makes up for the inability to find selectors.

To use the Scrape Relative functionality, do the following;:

1. Start the Citrix RecordingWizard.
2. Click Screen Scraping > Scrape Relative

X

VETRR® = @

Click Click Type Select | Screen  Element Text Image
Image Text ~ & Copy Scraping~* - . v

Wizards

3. Selectan anchor, whichistherelative element used toidentify thelocation of the target,

Invoice

Submitted on 9/9/2016

Invoice for Pay_z_aple to _Inyoig:_e #

A ! Ogmorsty v 4 fetatve region 10 TS | Mage
Narn Boty ¥ d . v
o

Ompany name Bol

such as thelabel of a text field. “"*' S An Attach
Window containeris generated that sets focus totheapp windowand containsa Find
Image activity that locates the position of the anchor on the screen.
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@ Sequence

s Attach POF A

| o 1N R P .

i A Yew Tadee
o T XS - N R

5

) Read email

Find Image AVL_AVWiew

i

Payable to

5. Indicatethe area wherethetarget elementis. ASet Clipping Regionactivityisgenerated,
which translates the clipping region to where the target element can be found, relative to
the anchor. Additionally, a Get OCR Text activity is generated that scrapes the target
element. Since the clipping region is a shared resource, the recorder generates
another Set Clipping Region activity which resets the clipping region, thus avoiding
interference with other operations.
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Altach POF =

N SO R AW e AdSete Feode
e Lo View Wedne MNop
-~ f3 s ' .
. Open el T = S o9 L) -_— e

e Do =
3! Read email 2
Find image "AVL_AVView' =
Payable to
. Get O A
FUCSCL CHRaaTeg rogaomn
6.
About Data Scraping

Data scraping enables you to extract structured data from your browser to a database, .csv
file or even Excel spreadsheet.

Structured data is a specific kind of information that is highly organized and is presented in
apredictable pattern. For example, all Google search results have the same structure (a link
at the top, a string of the URL and a description of the web page), which enables Studio to
easily extract the information, as it always knows where to find it.

The scraping wizard can be opened from the Design tab, by clicking
the Data Scrapingbutton.
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Ui P =

DESIGN EXECUTE SETUP

a ’ ‘ut 4= Undo .
= “opy " Redo

UiPath Studio - Documentation

o @

New Save Run Record Create Manage Launch
- - (F5) v Paste > Variable ~ Variables~  UiExplorer
File Edit Wizards Variables Selectors

The main steps of the data scraping wizard are:

m Extract Wizard x

Preview Data

In Millions of | 3 months endl 3 months endi 3 months endi 3 months end 3 months end

Revenue 1,270.02 1,147.05 1,214.38 936.79 954.98
Other Revenue - - - - -

Total Revenue 1,270.02 1,147.05 1.214.38 936.79 954.98
Cost of Reveni|995.24 894.58 095.82 705.29 741.61
Gross Profit | 274.78 25247 218.56 231.50 213.37
Selling/Genera | 321.15 318.21 288.65 236.37 201.85
Research & De 191.66 182.48 190.24 178.79 181.71
Depreciation/#| - - - - -

Interest Expen: - - - - -

Unusual Expen - - - - -

Other Operatir | - - - - -
Total Operatine 1,508.06 1,395.27 1474.71 1,120.45 1,125.16
Operating Incc -238.04 -248.22 -260.33 -183.66 -170.19

Interest Incom |- - - - -

Gain (Loss) on | - - - - -

Other, Net -7.37 9.18 -17.15 -15.45 13.23
Income Before -289.54 -278.42 -315.35 -228.07 -181.06
Income After T/-293.19 -282.27 -320.40 -229.86 -184.23
Minority Intere| - - - - -
Equity In Affilie| - - - - -

‘ Edit Data Definition ‘ Maximum number of results (0 for all) 100

Cancel || < Back || Finish

1. Customize column headers and choose whether or not to extract URLs.
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"] Extract Wizard et

Configure Columns

The identified fields are highlighted.

Extract Text
Text Column Name | Page

Extract URL
URL Column Name | URL

Help Cancel «< Back MNext

2. Preview the data, edit the number of maximum results to be extracted and change the
order of the columns.
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G hitps;/www.qgooglero/?gws_rd=cr,ssl& D v ﬂ G ME)ctractWizard Y
Introduction to Structured Data | preyiew Data
hitps://developers.goagle. com/searchido
Jun 22 2016 - Structured data refers to ki Page URL

information in & relational database. When
engines can more easily organize and displ
Enable Sitelinks Search Box - Structured D

Structured Data Testing Tool - G
https:/fsearch.google.com/structured-da
Simple Google tool to validate and test stru

Structured Data Testing Tool | G
hitps://developers.google.convstructurec
Tast your structured data markup. _ Stru
visit often. History Preferences - Signin - P

What is Structured Data? Webo
www.webopedia.com» TERM» S »

Structured data refers o any data that res
data contained in relational databases and

schema.org: Home
hitps:/ischema.org/ »

Schama.org is a set of extansible schemas
their web pages for use by search engines

Structured vs. Unstructured data
https:/fbrightplanet.com/2012/06/structur
Jun 28, 2012 - With respect fo the mass ca
thera are fwo types of relevant data which 4

What is structured data? - Defin

Introduction to Structured Data | Search | Goog

hittps://developers.google.com/search/docs/qu

Structured Data Testing Tool - Google

hitps.//search.google.comy/structured-data/test

Structured Data Testing Tool | Google Develope

https.//developers.google.com/structured-data

What is Structured Data? Webopedia Definition

hittp://www webopedia.com/TERM/S/structured

schema.org: Home

hitps://schema.org/

Structured vs. Unstructured data - BrightPlanet

https://brightplanet.com/2012/06/structured-ve

What is structured data? - Definition from What

htp:/fwhatis.techtarget.comy/definition/structur

Schema.org Structured Data - Leam SEO - Moz

https.//moz.com/lear/seo/schema-structured-

An Introduction to Structured Data Markup - W

https./fwebdesign.tutsplus.com/articles/an-intre

structured data Definition from PC Magazine Er

hittp:/fwww.pemag.com/encyclopedia/term,/521

Edit Data Definition

Help Cancel

Maximum number of results (0 for all)

100

< Back Extract Comrelated Data Finish

Optionally click Extract Correlated Data. This enables you to go through the Extract
Wizard again, to extract additional info and add it as a new column in the same table.
. Indicate the Next button in the web page (if the information you want to extract spans

multiple pages).

*
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Indicate Next Link X

Is data spanning multiple pages?

|dentify the element that navigates to the next pages. It
could be a 'Next' button or an arrow (not a page number).

Press Yes to indicate it.

Yes Mo

After you are finished with the wizard, a workflow is generated in Studio.
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ry? Web scraping

(™ Attach Browser ‘Structure Page’

structured data

Wehb

r:jDD

&1 Extract Structured Data 'OL b_results’

Y NE TET R

Videos

Maps News

A~

>

Explore

»

»

WWhat is Structured Data? Webopedia Celintion
A_dutn thid =

com' FHES

Ahuclurad dala ko b
riven rlrka vty i e e

et bl e i el kil Al 1
sdinnal sl ad o e be b

Urstructured data - Wikipedia, the froz cncyclopedia
g raks e =

Hiza dan

Lnauuciueed Jdale 2

A= vk menasl o b r ol r S T

[RETR

4 urralreElan e o wfOry e | ncTorS B0 i o el e Cilel e

Datascraping always generates a container (Attach Browser orAttach Window) witha
selector for the top-level window and an Extract Structured Data activity with a partial
selector, thus ensuring a correct identification of the page to be scraped.

Additionally, the Extract Structured Data activity also comes with an automatically
generated XML string (in the ExtractMetadata property) that indicates the data to be

extracted.

Lastly, all the scraped information is stored in a Data Table variable, that you can later use
to populate a database, a .csv file or an Excel spreadsheet.
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Example of Using Data Scraping

To better understand how you can take advantage of the data scraping functionality, let’s
create a workflow that extracts some specific information from Amazon.

Let’s say you are a sports gear vendor and are interested in finding out the latest prices for
volleyball balls on Amazon. You can do the following;:

-

Open Internet Explorer and navigate to www.amazon.com.

2. Inthe search box type “volleyball ball” and press Enter. Results are displayed in the web
page.

3. In Studio, on the Designtab, in the Wizardsgroup, click DataScraping. The Extract
Wizard is displayed.

4. Following the wizard, select the first and last items in the web page. The Configure
Columns wizard step isdisplayed.

5. Select the Extract URLcheck box.

6. Change the name of the columnheaders.

Extract Wizard Pt

Configure Columns

=[% \ The identified fields are highlighted.

Extract Text

Text Column Name | Ball Name

Extract URL
URL Column Name | Ball URL

Help Cancel < Back Next

7. Click Next. A preview of the data is displayed and the fields you selected are highlighted
in the web browser.

8. Clickthe Extract Correlated Data. The Extract Wizard starts again.
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9. Following the wizard again indicate the prices of the items. You get to the Configure
Columns step.
10.Change the name of the new column, and click Next. The data preview is displayed.

[ Extract Wizard X

Preview Data

Price Ball URL Ball Name
$8.99
$8.97 - $29.99 https://www.amazon.com/Wilsc| Wilson Soft Play Outdoor Volle:

$26.66 - $48.30

https://www.amazon.com/Mika

Mikasa Sports Usa Mikasa Offic

$25.07 - $66.95

https://www.amazon.com/Tachi

Tachikara SV5WSC Sensi Tec Co

$12.76 - $45.00

https://www.amazon.com/Molt

Molten Recreational Volleyball

$9.89 - $24.69

https://www.amazon.com/Mika

Mikasa Sports Usa Mikasa Fivb

$33.99

https://www.amazon.com/Wilsc

Wilson Official AVP Outdoor Gz

$44.55 - $141.98

https://www.amazon.com/Mika

Mikasa MVA200 2016 Rio Olym

$18.37 - $65.00

https://www.amazon.com/Tachi

Tachikara Institutional quality C

$5.49 - $50.99

https://www.amazon.com/Char

Champion Sports Official Rubb:

$12.06 - $45.00

https://www.amazon.com/Tachi

Tachikara Softec Zigzag Volleyb

$9.99 - $28.88

https://www.amazon.com/Mika

Mikasa Squish No-Sting Pillow

$44.80 - $126.99

https://www.amazon.com/Molt

Molten FLISTATEC Volleyball

$12.99 - $14.99

https://www.amazon.com/Spalc

Spalding Extreme Pro Wave Vol

$13.84 - $30.05

https://www.amazon.com/Mika

Mikasa MVA123SL FIVB Training

$17.50 - $31.04

https://www.amazon.com/Molt

Molten Light Touch Volleyball

$19.98

Edit Data Definition ‘ Maximum number of results (0 for all) | 100

Help

Cancel [ < Back

Extract Correlated Data

Finish
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11. (Optionally) Change the order of the columns by dragging them in place.

12. Click Finish. The Indicate Next Linkwindow is displayed prompting you to indicate
the Next button if the spans more than one page.

13.Click Yes and select the Next Page button in Amazon. The workflow is saved and
displayedinthe Main panel. Notethatadatatablevariable, ExtractDataTable,hasbeen
automatically generated.

14. Drag an Excel Application Scope activity under the Data Scraping container.

Note: Install the Excel activities package using the Manage Packagerto have access to
these activities.

15. In the Properties panel, in the WorkbookPath field, type the filepath of an existing
Excel file to which you want to write the data.

16. In the Variables panel, change the scope of the automatically generated data table
variable to Main.

17. Inthe Excel Application Scope, drag a Write Range activitiy.

18.1n the Properties panel, in the DataTable field, add the ExtractDataTable variable. The
final workflow should look as in the following screenshot.

»

e’ Web scraping

Attach Browser 'Amazoncom Page” 2
a
_— Spalding
2 Do A
] Extract Structured Data ‘UL s-results-list-atf X

— e =
e .

s =
t ’ p

A~ T

»

l, Excel application scope

“CA\Users\MADa\Desktop\workflow_docs\web_scraping.xisx”

»

31 Do

»

3 Write Range
“Sheet1” “AT

ExtractDataTable
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19. Press F5. The workflow is executed.
20.0pen the Excel file you used at step 15. Note that all columns are populated correctly.

https://www.amazon.com/Mikasa-MVA330-Spiral-
Volleyball-
Mikasa Sports Usa Mikasa Official Fivb Indoor  Yellow/dp/BO01F51WFQ/ref=sr_1 4?ie=UTF8&qid=1475
BN 926.66- 548.30 Club Volleyballs 6752968&sr=8-4&keywords=volleyball+ball
https://www.amazon.com/Tachikara-Sensi-Tec-
Composite-Performance-
Tachikara SVSWSC Sensi Tec Composite High ~ Volleyball/dp/B00099YZNU/ref=sr 1 5?ie=UTF8&qid=14
E 525.07-566.95 Performance Volleyball 756752968&sr=8-5&keywords=volleyball+ball
https://www.amazon.com/Molten-Volleyball-Positions-

Recreational-
Colors/dp/BO0IMB3FMS/ref=sr 1 62ie=UTF8&qid=14756
b9 512.76- 545.00 Molten Recreational Volleyball 752968&sr=8-6&keywords=volleyball+ball

https://www.amazon.com/Mikasa-V502000-FIVE-
Replica-
Mikasa Sports Usa Mikasa Fivh Recreational ~ Volleyball/dp/B00091PQOA/ref=sr_1 7?ie=UTF8&qid=14
L0 59.89-524.69  Outdoor Volleyballs 75675296&sr=8-7&keywords=volleyball+ball
https://www.amazon.com/Wilson-Official-Outdoor-
Game-
Volleyball/dp/B00171INZO/ref=sr 1 8?ie=UTF8&qid=147
§33.99 Wilson Official AVP Outdoor Game Volleyball ~ 5675296&sr=8-8&keywords=volleyball+ball
https://www.amazon.com/Mikasa-MVA200-2016-
Olympic-
Mikasa MVA200 2016 Rio Olympic Game Ball ~ Yellow/dp/BO01F51TYK/ref=sr 1 92ie=UTF8&qid=14756

LERT ]

Sheet!

About Selectors

To automate specific actions in the user interface, you are required to interact with various
windows, buttons, drop-down lists and many others. Most applications do this by relying
on the screen position of UI elements, a method that is not at all dependable.

To overcome this problem, UiPath uses what we call selectors. These store the attributes of
a graphical user interface element and its parents, in the shape of an XML fragment.
Most of the times, selectors are automatically generated by Studio and do not require
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further input from you, especially if the apps you are trying to automate have a static user
interface.

However, some software programs have changing layouts and attribute nodes with volatile
values, such as some web-apps. UiPath cannot predict these changes and therefore, you
might have to manually generate someselectors.

A selector has the following structure:

<node_1><node_2>...<node N>

The last node represents the GUI element that interests you, and all the previous ones
represent the parents of that element. <node_1> is usually referred to as a root node.
Each node has one or more attributes that help you correctly identify a specific level of the
selected application.

Each node has the following format:

<ui_system attr_name_1="attr_value_1'... attr_name_N="attr_value_N'/>
Every attribute has an assigned value which represents a unique identifier.

You have to pick attributes with a constant value. If the value of an attribute changes, then
the selector will not be able to correctly identify the element.

Selectors are stored in the Properties panel of activities, underInput > Target > Selector.
All activities related to graphical elements have this property.

Properties ~ 0
UiPath.Core. Activities.Click

===12 ] | search: Clear
DelayAfter Delay time after execut
DelayBefore Delay time before the o
DisplayMame lick "WindowsForms10.Wind
= Input
ClickType CLICK_SIMGLE
ouseButton BTM_LEFT
= Tarcm Target
ClippWgoFegion -
Element Enter a VB expression
TimeoutMSs Enter a VB expression
WaitForReady INTERACTIVE

The Selector Editor window enables you to see the automatically-generated selector and
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edit it and its attributes. To open this window, click the Ellipsis L | button next to
the Selector field, in the Properties panel.

Selector Editor 7 e

Attach to Live Element

Edit Attributes A
notepad.exe

Motepad

Untitled - Notepad

Edit

Edit Selector ~

<wnd app="notepad.exe’ cls="Notepad’ title="Untitled - Notepad’ /=
<wnd cls="Edit' />
zctrl role="editable text' /=

Open in Uikxplorer

OK Cancel

The Edit Attributes section contains all the application components needed to identify the
target application (a window, a button etc.). The Edit Selector section holds the actual
selector. Both of these sections are editable.

Selectors with Wildcards

Wildcards are symbols that enable you to replace one or multiple characters in a string.
These can be quite useful when dealing with dynamically-changing attributes in a selector.

o Asterisk (*) — replaces one or more characters
e Question mark (?) — replaces a single character
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The Selector Editor enables you to automatically generate a selector with wildcards, by

Attach to Live Element
usingthe AttachtoLive Element button.
Example of Generating a Selector with Wildcards in the Selector Editor Window

Part of the name of a Notepad window changes according to the .txt file you open with it.
This is where a well-placed wildcard can really help. Do the following to generate it:

1. Open an empty Notepad window. Note that the window title is Untitled — Notepad.
2. In Studio, create a newsequence.

3. Draga Type Into activity to the Main panel.
4. Click Indicate on Screen and indicate the editable text field in Notepad. A selector is
automatically generated and stored in the Selector field.

e
| Untitled - Notepad O hesd

File Edit Format View Help

5. In thePropertiespanel, click theEllipsisL lbutton next to theSelectorfield.
The Selector Editor window is displayed.
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Selector Editor ? oy

Attach to Live Element

Edit Attributes A

notepad.exe
Motepad

Untitled - Notepad
Edit

Edit Selector A

<wnd app="notepad.exe’ cls="Notepad’ title="Untitled - Notepad' />
=wnd cls="Edit" /=
=ctrl role="editable text' /=

Open in Uikxplorer

OK Cancel

6. Open any .txt file with Notepad. Note that the window title is partially different than the
one at step 1.

7. In Studio, in the Selector Editor window, click Attach to Live Element and indicate
the Notepad window opened at step 6. A dialog box indicating that the selector was
updated is displayed.
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B Info ¥

o Selector was updated to match the live element.

OK

8. Click OK. The Selector Editor window and the selector are updated with a wildcard.

Selector Editor ? X

Validate

Edit Attributes

notepad.exe
Motepad

Edit Selector ~

<wnd app="notepad.exe’ cls="Motepad’ title="* - theEad' idx="1" /=

<wnd cls="Edit" />
zctrl role="editable text' /=

Open in UiExplorer

OK Cancel

Full Versus Partial Selectors
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Full selectors:

o Contain all the elements needed to identify a UI element, including the top-level window
o Generated by the Basicrecorder
o Recommended when switching between multiple windows

Partial selectors:

Generated by the Desktop recorder

Do not contain information about the top-level window

Activities containing partial selectors are enclosed in a container (Attach

Browser or Attach Window) that contains a full selector of the top-level window
Recommended when performing multiple actionsin the same window

Example of a partial selector for the editable panel in Notepad:

Edit Selector ~

<zwnd cls="Edit' />
<ctrl role="editable text’ /:

Example of a full selector fortl
Edit Selector &

<wnd app="notepad.exe’ cls="Notepad’ title="Untitled - Notepad’ />
zwnd cls="Edit" />
zctrl role="editable text' ,r’>|

UiPath Explorer

UiPath Explorer is an advanced tool that enables you to create a custom selector for a
specific UI element.

To open the UiPath Explorer window, click Launch UiExplorer in the Design tab.
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mE» -

a .1 ’ Cut Undo

EXECUTE

&

New Save Run ~ Record Screen  Web  User Create  Manage Launch
v v (F5) v Pacte ¥ Scraping Scraping Events ¥ Variable » Variables ¥ B Uiexplorer
File Edit Wizards Variables Selectors

To be sure that you choose the best selector, remember to:
Add or remove attributes
Add parent or children tags

Use wildcards to replace common values

UiPath Explorer

Visual Tree v I > | | Selector Editor 5
m ,D | <wnd app='firefox.exe’ cls='"MozillaWindowClass' title="In The Silence - A Fair Drean S€lector Attributes
4 <y Desktop - ' <ctrl name='In The Silence - A Fair Dream Gone Mad (Full Album) - YouTube - *' rol aastate floating, invisible
4 [ firefox.exe In' | <ctrl role="panel /> v role panel

P [ 'menu bar System'
P [ title bar'
P[] 'menu bar Application’
4 [ ‘application In'
L 'popup menu’
P [ 'popup menu'
P [ ‘tooltip Cover Photo'

P [ ‘tool tip'

Add or remove ancestors from Ul hierarchy
P [ 'popup menu' 4 b4 »
b [ "popup menu’ <wnd app='firefox.exe’ cls='"MozillaWindowClass' title='In The Silence - A Fair Dream Gone Mad (Full Album) - YouTube -*' /=

<ctrl name="In The Silence - A Fair Dream Gone Mad (Full Album) - YouTube -*' role="application’ />

b . .
L "popup menu <ctrl role="panel' />

P [ 'popup menu'

P [ 'popup menu'

P [ ‘tool tip'

P [ ‘tool tip (1) Facebook'
P [ ‘tool tip'

B e

..“'. Target Element: ‘panel’ X

Field Descriptions for the UiPath Explorer Window

Field Description

Select Target Automatically generate a selector by indicating a UI element on your
Element screen.
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Select _ Relative Enables you to find an anchor in a UI element, so that you can find a
Element &8 better selector.
. J Verifies if your selector is valid or not. A dialog box is displayed letting
Validate you know about theresult.
= Resets all the panels from the UiPath Explorer window to their default
Reset states.

Changes the technology used to determine UI elements and their
selectors. The following options are available:

Default — UiPath proprietary method. Usually works fine with all
UiFrameworks  types of user interfaces.

# Active Accessibility — an eariler solution from Microsoft for making
apps accessible. It is recommended that you use this option with
legacy software, when the Default one does not work.

UI Automation - the improved accessibility model from Microsoft. It
is recommended that you use this option with newer apps, when
the Default one does not work.

The Visual Tree Panel

Displays a tree of the UTI hierarchy and enables you to navigate through it, by clicking the
arrows in front of each node.

By default, the first time when you openUiPath Exploreror after you click
the Reset button, this panel displays all opened applications, in alphabetical order.

Double-clicking a UI element (or right-clicking and selecting Set as Target Element) from
the tree, populates theSelector Editor,Selector Attributes and Property
Explorer panels.

Field Description
Highlight D

Show Search
D Displays the search box and search filter options.
Options

Highlights the target element and/or anchor.

Enables you to look for a specific string. If an exact match is not found,
nodes containing the nearest match are displayed.

Search box

Wildcards (*,?) are supported.

Depending on the attribute selected from the Search bydrop-down
QUALITYTHOUGHT * www.facebook.com/qthought * www.qualitythought.in

PH NO: 7675827899, 040-48526948 155 Email Id: info@qualitythought.in




QUALITYTHOUGHT UiPath Material

list, the search can be case sensitive.

Note: The search only looks for matches in the tree structure under
the selected UI object.

Filters your search to a selected attribute or a selector. The contents of
this drop-down list change according to the selected UI element.

Search by
Note: If Search by is set to Selector, you can only input one node in
the <attribute name1="'value1' ... />format.

Children Only Limit your search to the first level children of the selected node. By

default, this check box is not selected.

The Selector Editor Panel
Displays the selector for the specified UI object and enables you to customize it.

The top part of the panel displays the actual XML fragment that you have to use in a
workflow. Once you find the selector you want, you can copy it from here and paste it in
the Properties panel of an activity, in the Selector field.

The bottom part of this panel enables you to view all the nodes in a selector and eliminate
the ones that are not necessary by clearing the check box in front of them.

Selecting a node here, displays its attributes in the Selector Attributes and Property
Explorer panels.

The Selector Editor Panel
Displays all the available attributes of a selected node (from the Selector Editor panel).

You can add or eliminate some of the node attributes by selecting or clearing the check box
in front of each attribute.

Additionally, you can change the value of each attribute yet this modification is retained
only if the new selector points at the originally selected UI object.

The Property Explorer Panel

Displays all the attributes that a specified UI object can have, including the ones that do not
appear in the selector. They cannot be changed.

About Image and Text Automation

To enable image and text-based process automation, UiPath Studio features activities that
simulate keyboard and mouse input, such as clicking, hovering or typing, text
recognition and OCR activities that use screen scraping to identify UI elements, and image
recognition activities that work directly with images to identify UI elements. Specialized
recording wizards for Screen Scraping and Citrix recording can also automatically generate
the activities required for each process, as explained here.
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Image and Text automation is useful in situations when UI automation does not work, such
as in virtual machine environments, where selectors cannot be found by using normal
methods.

This chapter goes through the most important activities in each type of automation,
explaining their behaviour and use cases, and then exemplifying three kinds of image and
text-based process automation, using the activities described earlier.

UiPath Resources

Mouse and Keyboard Activities

UiPath Studio features activities that simulate any type of keyboard or mouse input that a
human would use. Also, there are activities that can set focus to a certain window, minimize
or maximize it, or perform any other kind of action on it. These activities are essential in
creating an automation that simulates human behaviour. As explained here, there are
several technologies that can be used for these activities, each with their own advantages in
certain situations.

Double Click, Click, Hover are activities that simulate the clicking or hovering of UI
elements. These activities are very useful in situations when human behaviour must be
mimicked. As input, these activities receive a Target, which can be either a Region variable,
a UIElement variable or a selector, that helps you identify what you want to automate and
where the actions must be performed. The target can also be automatically generated by
using the Indicate on Screen functionality, which tries to identify UI elements in the
indicated region, and generates selectors for them. If this does not work for you, then
manual intervention might be required.

Type Into sends keystrokes to a Ul element. Special keys are supported and can be
selected from the drop-down list. This is a basic text input activity that is widely used in
automations and is also generated by the automatic recording wizards. As input, this
activity receives a string or a string variable that contains the text to be written, and a
Target, which can be either a Region variable, a UIElement variable or a selector, that helps
you identify what you want to automate and where the actions must be performed. The
target can also be automatically generated by using the Indicate on Screen functionality,
which tries to identify UI elements in the indicated region, and generates selectors for
them. If this does not work for you, then manual intervention might be required.

Type Secure Text sends a secure string to a UI element. As input, this activity receives a
SecureString variable that contains the text to be written, and a Target, which can be either
a Region variable, a UTElement variable or a selector, that helps you identify what you want
to automate and where the actions must be performed. The target can also be automatically
generated by using the Indicate on Screen functionality, which tries to identify UI
elements in the indicated region, and generates selectors for them. If this does not work for
you, then manual intervention might be required. This activity is useful for secure
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automations, as it can use passwords that are stored in SecureString variables. Usually, the
SecureString variable is supplied by a Get Secure Credential activity.

Send Hotkey sends keyboard shortcutstoa Ul element. This activityis useful for accessing
shortcuts in applications and can help you simplify your automation workflow. For
example, you can replace multiple activities that perform UI automation if there is a
keyboard shortcut available for revealing certain UI elements or performing specific
actions. As input, this activity receives a string or a string variable that contains the keys to
be sent, and a Target, which can be either a Region variable, a UIElement variable or a
selector, that helps you identify what you want to automate and where the actions must be
performed. The target can also be automatically generated by using the Indicate on
Screenfunctionality, which tries to identify UI elements in the indicated region, and
generates selectors for them. If this does not work for you, then manual intervention might
be required.

Set Focus sets keyboard focus to a specified UI element. The ability to bring a certain
window to the foreground is essential when performing image and text automation. As
input, this activity receives a Target, which can be either a Region variable, a UIElement
variable or a selector, that helps you identify what you want to automate and where the
actions must be performed. The target can also be automatically generated by using
the Indicate on Screen functionality, which tries to identify UI elements in the indicated
region, and generates selectors for them. If this does not work for you, then manual
intervention might be required.

Example of using Mouse and Keyboard Automation

To exemplify the automation of a process by using activities that simulate mouse and
keyboard input, we created a workflow that displays the IP address, subnet mask, and
default gateway for all adapters from the Command Prompt, by using the ipconfigcommand
and actions similar to humanones:

1. Create a new Sequence.
2. Add a Click activity to the Main panel.
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3. Select the activity, click the Indicate on screen button and click theStart button.

£ Sequence

[ Click Start’

B

4. Add a Type Into activity under the previously added one.
5. Select the activity, and in the Textfield, write emd.

$1 Sequence

[ Click Start’

»

»

T Type into

6. Add a Send Hotkey activity under the previously added one.
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7. Select  the

31 Sequence

{3 Click ‘Start’

activity

and, from the

»

T Type into

‘cmd”

= Send hotkey

Alt Ctrl

»

>

Shift
|

Win Key

enter v

drop-down

menu choose enter.

8. Add another Type Into activity under the previously added one.
9. Select the activity, and in the Text field, write ipconfig.
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-+
3! Sequence

% Click 'Start'

»

»

T Typeinto

>

=+ Send hotkey

Alt Ctrl Shift ~ Win Key
| | ‘ [ ] enter v
T Typeinto A
“ipconfig” +

10.Add another Send Hotkey activity under the previously added one.
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11. Select the activity, and from the drop-down menu select the enterkey.

r3l Sequence

.:;a- Click "Start’

T Type it
crnd™

- Send hotkey

Al Cirl

T Twpe into
ipconfig™
= Send hotksy

Alt Carl

Shift

b

B

T T .

Wi ey

enber -

12. Press F5. The workflow is executed. The IP address, subnet mask and default gateway for
all adapters are displayed in the Command Prompt.
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You can download this workflow here.
Text Activities

Text recognition activities are useful in extracting text from UI elements on the screen, as
well as extracting coordinates for Ul elements relative to text on the screen. There are
situations when UI elements cannot be identified through standard means, and the Text
automation activities featured in UiPath Studio enable you to identify buttons, check boxes
and other UI elements based on the text they contain. Text recognition activities share
the Occurrenceproperty, that enables the user to specify which instance of the text that is
being scraped should be acted upon. For example, if the string that is being searched for
appears 4 times on the screen, setting the Occurrence property to 3 selects the third
occurrence of the word(s).

Double Click Text, Click Text and Hover Text are activitiesused to click thetextinsidea
UI element or hover over it. After the user interface object and text are specified, the
activity searches the Ul for the text and clicks it or hovers over it. As input, these activities
receive a Target, which can be either a string variable, a Region variable, a UIElement
variable or a selector, which indicate the coordinates where the action must be performed.
The target can also be automatically generated by using the Indicate on
Screenfunctionality, which tries to identify UI elements in the indicated region, and
generates selectors for them. If this does not work for you, then manual intervention might
be required.

Find Text Position searches for a given string in a specified target, and returns a
UlIElement variable which has the clipping region set to the screen position of that string.
This activity can be useful in locating UI elements relative to text on the screen when there
is no other way of locating them, and using them further in your automation. As input, this
activity receives a Target, which can be either a string variable, a Region variable, a
UiElement variable or a selector, that helps you identify what you want to automate and
where the actions must be performed. The target can also be automatically generated by
using the Indicate on Screenfunctionality, which tries to identify UI elements in the
indicated region, and generates selectors for them. If this does not work for you, then
manual intervention might be required. The activity outputs the UiElement variable that
contains the provided string.

Get Full Text extracts a string and its information from an indicated UT element using
the FullText screen scraping method. This activity can also be automatically generated
when performing screen scraping, along with a container. This activity can be useful in
retrieving text from desktop and web applications. As input, this activity receives a Target,
which can be either a Region variable, a UiElement variable or a selector, that helps you
identify what you want to automate and where the actions must be performed. The target
can also be automatically generated by using the Indicate on Screen functionality, which
tries toidentify Ul elements in the indicated region, and generates selectors for them. If this
does not work for you, then manual intervention might be required. The activity outputs a
string variable that contains the extractedtext.
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Get Visible Text extracts a string and its information from an indicated Ul element using
the Native screen scraping method. This activity can also be automatically generated when
performing screen scraping, along with a container. This activity can be useful in retrieving
text from desktop and web applications. As input, this activity receives a Target, which can
be either a Region variable, a UiElement variable or a selector, that helps you identify what
you want to automate and where the actions must be performed. The target can also be
automatically generated by using the Indicate on Screen functionality, which tries to
identify UI elements in the indicated region, and generates selectors for them. If this does
not work for you, then manual intervention might be required. The activity outputs a string
variable that contains the extracted text.

Extract Structured Data extracts data from an indicated table. You can specify what
information to extract by providing an XML string in the ExtractMetadata property. This
can easily be generated with all the properties set by using the Data Scraping wizard. As
input, this activity receives an XML string that defines what data is to be extracted from the
indicated web page, and a Target, which can be either a Region variable, a UiElement
variable or a selector, that helps you identify what you want to automate and where the
actions must be performed. The target can also be automatically generated by using
the Indicate on Screen functionality, which tries to identify UI elements in the indicated
region, and generates selectors for them. If this does not work for you, then manual
intervention might be required. The activity outputs a DataTable variable which contains
the extracted data.

Text Exists checks if a text is found in a given UI element and returns a boolean variable
that is true if the text exists and false otherwise. This activity is useful in all types of text-
based automation, as it enables you to make decisions based on whether or not a given
string is displayed, or it can be used to perform certain actions on a loop, by using it as a
Condition in the Retry Scope activity. As input, this activity receives a string variable
which contains the text to be searched, and a Target, which can be either a Region variable,
a UiElement variable or a selector, that helps you identify what you want to automate and
where the actions must be performed. The target can also be automatically generated by
using the Indicate on Screen functionality, which tries to identify UI elements in the
indicated region, and generates selectors for them. If this does not work for you, then
manual intervention might be required. The activity outputs a boolean variable that states
whether the text was found.

Example of using Text Automation

To exemplify the automation of a process by using text recognition activities, we created a
workflow that opens Internet Explorer and navigates to a cryptocurrency exchange market
platform. From there, it extracts data from a table, displays it in the OQutput panel, double-
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clicks the third occurrence of the word amount in the website, and checks if the
word Exchange is found on the screen.

1. Create a new Sequence.
2. Add an Open Browser activity to the Main panel.
3. Selectthe activity and, in the Url field, writehttps://poloniex.com/exchange#btc_xrp.

% Sequence

»

@ Open browser

[PCIOMIEL oM/ excRangesDIc xrp

nttps

4. Inthe Designribbon tab, click Data Seraping. The Data Scraping wizard is displayed.
5. Asexplained here, scrape the Markets table. An Attach Browseractivity is generated,
containingan Extract Structured Dataactivitysettoretrievethetable contents.

o
-~

'™ Anach Sroweser 000003300 Page

&5
- CECHANGE  MANGIN TRACING LENDOwS -
RIPPLE EXCHANGE
& Do ~
& Extract Stnctured Dota TASLE murketdsC

;.T-.o — I Sew ¢ > —

. e . .- —

[# o ' - ot
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Co Amtach Browser V00003100 Page” =

WA ST I TRLAD®C

RIPPLE EXCHANGE

»

-
e Do

40 Extract Structured Data TABLE marketSTC =

- - — — ———

- - —— |

e

i

=F OCutpul cdata table

6. Addan Output Data Table activityinthe Do container of the Attach Browser activity,
after the Extract Structured Data.

7. Inthe Variables panel, create a new variable, calledExtractDataTable, and set its type
to DataTable.

8. Create a new String variable, called getText.

9. Select the Extract Structured Dataactivity and insert theExtractDataTablevariable in
the DataTable field.

10.Select theOutput Data Tableactivity, enter theExtractDataTablevariable in
the DataTable field, and the getText variable in theText field.

11. Add a Write Line activity after the OQutput Data Table one.

12. Select the Write Line activity and insert the getText variable in theText field.
¢ Attach Browser 000003100 Page” _R

»

EXCHANGE MARAGIN TRADNG LEMDTENG

RIPPLE EXCHANGE

2 Do A
4.1 Extract Structured Data TABLE marketBTC A

. ek - b — — ==

e e — o

< o —

jo . aum T

£F Output data table

B Write line
Text getTeat
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13. Add a Double Click Text activity after the previously added one.
14. Select the Double Click Text activity, and in the Text field, write amount. This helps you
look for the word amount in the website specified at step 3.

S Sequence

& Open browses

2 a4 el S OO e DTS exCharoe@Dec xrp

e Artach Browser Sexplore exe O.0000278%

: = 4 o &

Lt
B SET

-
e Do

Doultie Chck Tex

Il

15. In the Occurrence field, write 3. This helps you look for the third occurrence of the
word amount.

16.Click the Indicate on screen button and click the third occurrence of the
word amount in the previously opened browser page. This helps you indicate where to
look for the specified word, by automatically extracting a selector.

17. Add a Delay activity after the previously added activity. This delay has the purpose of
allowing the webpage to become fully loaded.

18. Select the Delay activity and set the Duration property to 00:00:03 (3 seconds).

P Attach Browser 000003100 Page A
DXCHANCE MARGN TRALE WG LENDENG E
RIPPLE EXCHANGE

$ Do

® Delay

19. Add a Text Exists activity after the Delay.
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20. Select the Text Exists activity and, in the Text field, write Exchange.
21. Click the Indicate on screen button and click the word Exchange in the previously
opened browser page. A selector is generated for the Exchange word.

P Attach Browser 000003100 Page’ &

RIPPLE EXCHANGE

& Do ¥

© Delay

io? Text Exists DIV contert

*Exchange’

22 Inthe Variables panel, create a new variable, called getExists, and set its type to Boolean.

23.Select the Text Exists activity and insert the getExists variable in the Exists field.

24.Add an If activity after the Text Exists activity.

25.Insert the getExists variable in the Condition field.

26.In the Then section of the If activity, add a Message Box activity.

27.Select the activity and write Exchange + “ exists” in the Textfield. This message is
displayed if the word Exchange is found in the Poloniex stock market platform.

28. In the Else section of the If activity, add a Message Box activity.

29.Select the activity and write Exchange + “ does not exist”in the Text field. This message is
displayed if the word Exchange is not found in the Poloniex stock market platform. Your
workflow should look like this:
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@ Open browser A
“https:/fpoloniex.com/exchange#®btc_xrp®
(T Attach Browser ‘000003100 Page' A
EXCHANGE  MARGIN TRADING  LENDING -
RIPPLE EXCHANGE
5 Do ¥
(© Delay
L) Text Exists ‘DIV content’ #
¥ —
EXCHANGE MARG
"Exchange”
&8 i P
Condition
getExists
Then Elsa
W Message box # W Message box A
"<Exchange> exists.’ "<Exchange> does not exist.”
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30.Press F5. The workflow is executed. Note that the data from the Markets table is
extracted and displayed in the Output panel, the third occurrence of Amount is double-
clicked,and a message box is displayed, stating whether Exchange was found or not.

OCR Activities

In some situations, certain applications are not compatible with the usage of normal
scraping or UI automation technologies. Activities in UiPath Studio which use OCR
technology scan the entire screen of the machine, finding all the characters that are
displayed. This enables the user to create automations based on what can be seen on the
screen, simplifying automation in virtual machine environments. Citrix and other remote
desktop utilities are usually the target of OCR-based activities, as they only stream an
image of the desktop to the user, which means normal Ul selectors are impossible to find.

Note: Abestpracticein creatingautomationsis usingtheRecording Wizard to createthe
workflow, automatically generating selectors, and then tweaking the activities to best fit
your needs.

Double Click OCR Text, Click OCR Text or Hover OCR Text use OCR to scan the screen of
the machine for text and perform actions relative to it. If graphic elements change, but the
text does not, automations created using text recognition will usually still work. These are
very useful activities in automating basic actions in virtual machine environments. As
input, these activities receive a Target, which can be either a string variable, a Region
variable, a UIElement variable or a selector, which indicate the coordinates where the
action must be performed. The target can also be automatically generated by using
the Indicate on Screen functionality, which tries to identify UI elements in the indicated
region, and generates selectors for them. If this does not work for you, then manual
intervention might be required.

Get OCR Text extracts astring and its information from an indicated UI element using the
OCR screen scraping method. This activity can also be automatically generated when
performing screen scraping, along with a container. By default, the Google OCR engine is
used, but you can easily change it with Abbyy or Microsoft. There are some differences
between these OCR engines, as explained here, making them fit for different situations. As
input, this activity receives a Target, which can be either a Region variable, a UiElement
variable or a selector, that helps you identify what you want to automate and where the
actions must be performed. The target can also be automatically generated by using
the Indicate on Screen functionality, which tries to identify UI elements in the indicated
region, and generates selectors for them. If this does not work for you, then manual
intervention might be required. This activity returns a string variable containing the text
found in the Ul element, and a TextInfo variable that contains the screen coordinates of all
the found words.
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Find OCR Text Position searches for a given string in an Ul element, and returns a
UlIElement variable which contains the said string. This activity can be useful in locating Ul
elements relative to text on the screen. As input, this activity receives a string which
contains the text to be searched for, and a Target, which can be either a Region variable, a
UiElement variable or a selector, that helps you identify what you want to automate and
where the actions must be performed. The target can also be automatically generated by
using the Indicate on Screen functionality, which tries to identify Ul elements in the
indicated region, and generates selectors for them. If this does not work for you, then
manual intervention might be required. This activity returns a UiElement variable that
contains the position where the text was found.

OCR Text Exists checks if a text is found in a given UI element by using OCR technology
and returns a boolean variable that is true if the text exists and false otherwise. This
activity is useful in all types of text-based automation, as it enables you to make decisions
based on whether or not a given string is displayed, or it can be used to perform certain
actions in a loop, by using it as a Condition in the Retry Scope activity. As input, this
activity receives a string which contains the text that is to be searched for, and a Target,
which can be either a Region variable, a UiElement variable or a selector, that helps you
identify what you want to automate and where the actions must be performed. The target
can also be automatically generated by using the Indicate on Screenfunctionality, which
tries to identify UI elements in the indicated region, and generates selectors for them. If this
does not work for you, then manual intervention might be required. This activity returns a
boolean variable that states whether the text was found or not.

OCR Engines, such as Google OCR, Google Cloud OCR, Microsoft OCR, Microsoft Cloud
OCR and Abbyy Cloud OCR are also available as separate activities. These activities extract
a string and its position from a provided image by using different OCR engines. These
activities can be used with other OCR activities (Click OCR Text, Hover OCR Text, Double
Click OCR Text, Get OCR Text, Find OCR Text Position). Asinput, these activities receive an
Image variable that contains the image file to be scanned. As output, the activities return an
IEnumerable<KeyValuePair<Rectangle,String>> variable, which contains the extracted text
and their on-screen coordinates, and a string variable which contains the extracted text.
Image Activities

Image recognition activities can also simulate human behaviour, using images as means of
identifying UI elements. These activities enable you to make decisions based on whether or
not a given image is displayed, or they can be used to perform certain actions in a loop, by
using them as Conditions in the Retry Scope activity. They can also scan the screen of the
machine for Ul elements which appear at random positions and return UiElement variables
that have the clipping region set to the found element. They also enable the upload and
download of images. Image recognition activities have an Accuracy parameter, which
states whether the images must match 100% or less to register as found which can
compensate for possible changes. This feature is useful if the graphical elements you are
searching for may be slightlydifferent.
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Click Image, Double Click Image and Hover Image are activities used to identify UI
elements based on their image. After an image is specified, the activity scans the screen for
a given element and either clicks or hovers it. These activities are fast and reliable, but
sensitive to graphical variations, as they can fail if colors or background details change.
Theseactivities are useful in automating processes thatimply simulating human behaviour,
using Ul elements such as buttons or check boxes. These activities are also important when
automating processes in virtual machine environments, such as Citrix, as they make
interaction with UI elements possible. As input, these activities receive an image variable
which contains the image to be clicked, and a Target, which can be either a string variable, a
Region variable, a UIElement variable or a selector, which indicate the coordinates where
the action must be performed. The target can also be automatically generated by using
the Indicate on Screen functionality, which tries to identify UI elements in the indicated
region, and generates selectors for them. If this does not work for you, then manual
intervention might be required.

Find Image is an activity that waits for a certain Ul element to appear. To do this, animage
of the UI element is provided by the user as a model of the image to be searched. Once the
element appears, the activity returns a UiElement variable with the clipping region set to
the found image. This activity can be a useful tool in identifying UI elements in virtual
machines and performing different actions on them. Find Image also enables you to make
decisions based on whether or not a given image is displayed, or it can be used to perform
certain actions in a loop, by using it as a Condition in the Retry Scope activity.. As input,
this activity receives an image variable which contains the image to be searched for, and a
Target, which can be either a Region variable, a UiElement variable or a selector, that helps
you identify what you want to automate and where the actions must be performed. The
target can also be automatically generated by using the Indicate on Screenfunctionality,
which tries to identify UI elements in the indicated region, and generates selectors for
them. If this does not work for you, then manual intervention might be required. This
activity returns a UiElement variable that contains the position where the text was found.

Image Exists is an activity that is used to verify if a certain image exists on the screen. It
returns a boolean variable which states whether the image was found or not. This activity
can be useful as it enables you to make decisions based on whether or not a given image is
displayed, or it can be used to perform certain actions in a loop, by using it as a Condition in
the Retry Scope activity. As input, this activity receives an image variable which contains
the image to be searched for, and a Target, which can be either a Region variable, a
UiElement variable or a selector, that helps you identify what you want to automate and
where the actions must be performed. The target can also be automatically generated by
using the Indicate on Screen functionality, which tries to identify UI elements in the
indicated region, and generates selectors for them. If this does not work for you, then
manual intervention might be required. This activity returns a boolean variable that states
whether the text was found ornot.
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On Image Appear waits for an image to appear on screen for a set amount of time. This
activity is a container, which means that multiple actions can be inserted in it and
performed on the found image. This is a very useful activity in virtual machine
environments, as it can monitor when a UI element disappears and then perform a suite of
actions. On Image Appear can also be used as a trigger for other activities. As input, this
activity receives an image variable which contains the image to be searched for, and a
Target, which can be either a Region variable, a UiElement variable or a selector, that helps
you identify what you want to automate and where the actions must be performed. The
target can also be automatically generated by using the Indicate on Screen functionality,
which tries to identify UI elements in the indicated region, and generates selectors for
them. If this does not work for you, then manual intervention might be required. This
activity returns a UiElement variable that contains the position where the text was found.

On Image Vanish waits for an image to vanish from the screen for a set amount of time.
This activity is a container, which means multiple actions can be inserted in it and
performed after the image disappears. This is a very useful activity in virtual machine
environments, as it can monitor when a Ul element disappears and then perform a suite of
actions. On Image Vanish can also be used as a trigger for other activities. As input, this
activity receives an image variable which contains the image to be searched for, and a
Target, which can be either a Region variable, a UiElement variable or a selector, that helps
you identify what you want to automate and where the actions must be performed. The
target can also be automatically generated by using the Indicate on Sereenfunctionality,
which tries to identify UI elements in the indicated region, and generates selectors for
them. If this does not work for you, then manual intervention might be required.

Search

Example of using OCR and Image Automation

Since OCR and Image automation usually go hand in hand due to the difficulty of
automating in virtual environments, we created a workflow that retrieves an employee’s
email and the invoice number from a scanned invoice. Afterwards, it inputs the information
into a dummy expense app (Expenselt) on a virtual machine, and compares the total from
the invoice with the one in the app:

. Create a new Sequence.
. Open the scanned invoice. We recommend using Adobe Acrobat Reader for compatibility
reasons.

3. As explained here, scrape the employee’s email by using OCR technology. A
container, Attach PDF, that holdsthe selector and lets all the other activities know where
to perform actions is generated. In it, there are a Find Image, that selects the anchor for
relative scraping, a Get OCR Text that retrieves the email address of the employee, and
twoSet Clipping Region activities: onetotranslate thefirst clipping region tothesecond
one, and the other to reset the clipping region.
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4. Inthe Variables Panel, create anew GenericValue variable, calledemail.
5. Enter the email variable into the Text property of the previously generated Get OCR

»

& Attach POF

U ok Z0 DS NN et - Adode Reode

e Lt Vew Walse Nep

2 opn | de) B3 [ @ & = Vdn] e

- »
e Do _

3! Read email A/

Find Image "AVL_AVView' A

Payable to

J* Translate clipping region

. Get OCR text ‘AVL_AYView R

Proiect

- Microsoft OCR

.” Reset clipping region

Text activity.
6. Name the above sequence Read Email.

Note: The OCR engines featured by UiPath Studio have their pros and cons, using them
depends on the circumstances, and testing which one does the best job in each situation is
key in deciding which one to use. Changing the OCR engine for different tasks can make
your results better.

7. As explained here, scrape the invoice number by using OCR technology. The recorder
generates a container, Attach PDF, that holds the selector and lets all the other activities
knowwhereto perform actions. Inside the container, there are a Find Image, that selects
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the anchor for relative scraping, a Get OCR Text that retrieves the invoice number of the
employee, and two Set Clipping Region activities, one to translate the first clipping
region to the second one, and one to reset the clipping region.

8. Inthe Variables Panel, create a new GenericValue variable calledinvoiceNo.

9. EntertheinvoiceNovariable into the Text property of the previously generated Get OCR
Text activity.

10.Name the above sequence Read Invoice Number.

»

31 Read Invoice Number

Find Image ‘AVL_AWiew'

>

Invoice #

.* Translate clipping region

.. et OCR text 'AVL_AVView

»

ble to Invoice # =
b GoOOgle OCR

.” Reset clipping region

11. As explained here, scrape the employee’s total expenses by using OCR technology. The
recorder generates a container, Attach PDF, that holds the selector and lets all the other
activities know where to perform actions. Inside it, there are a Find Image, that selects
the anchor for relative scraping, a Get OCR Text that retrieves the total expenses of the
employee, and two Set Clipping Region activities, one to translate the first clipping
region to the second one, and one to reset the clipping region.

12.Inthe Variables Panel, create a new GenericValue variable calledtotal Value.
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13. Enter thetotalValue variable into the Text property of the previously generated Get OCR
Text activity.

14. Name the above sequence Read Total Expenses.

3) Read Total Expenses A

Find Image "AVL_AVView'

»

Subtotal

Adjustments

.* Translate clipping region

. Get OCR text 'AVL_AWiew'

»

Adjustmenls 510000

$500.00

- Google OCR

.” Reset clipping region

Note: Abest practicein opening applications in virtual machine environmentsis creating
a shortcut for the application that is to be opened on the desktop of the machine and
assigning it a hotkey. Trying to click the application’s icon by using Click OCR Text can
sometimes fail due to changes in the background colour or to the icon being selected.

15. Create a shortcut for the Expenselt application on the desktop of the virtual machine.
16. Right-click the shortcut and select Properties from the context menu. The Shortcut
Properties window is displayed.
17. OntheShortcuttab,intheShortcut Keyfield,assign ahotkeytotheappbypressingthe
keys you want to use, for example Alt + Ctrl + T.
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A Expenselt - Shortcut Properties X

Geperal Shomcut Compatibilty Security Detalls Previous Versions

L | Exponsolt - Shoricut
’

Targetiypa Application

Targetiocation. Deskiop

Targat IC \Usersiwin 10vm2 Deskiop\Expenselt

Startin C\Users\wn10vm2\Deskiop

Comment

Open Fila Location Change lcon... Advanced_

18.Start a new recording session by opening the Citrix Recording Wizard.
19. Record sending the virtual machine window the hotkey that was previously assigned to
the application’s shortcut.
20.UseRelative Scrapingto clickthe Emailfield in the Expenseltapplication based onits
label’s location.
21. In the Email field of the Expenselt application, enter the emailvariable.
22.Use Relative Scrapingto click the Employee Number field in theExpenselt application
based on its label’slocation.
23.Add theinvoiceNovariable in the Employee Number field of theExpenselt application.
24.ClickSave & Exitinthe Recording Wizard. Therecorder generatesanAttach
Window container that holds the selector and lets all the other activities know where to
perform actions. It contains a Send Hotkey activity, a Click Image activity that clicks the
fieldtotheright ofthe Emaillabel,a Type Into activity that types the email variable into
the field, a Click Image activity that clicks the field to the right of the Employee
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Number label and a Type Into activity that types theinvoiceNo variable into the field.

Attach Window “101011137 Tecshelic

Chick image "UlContanerClass

Email

l Type mto ‘'mstscexe 10.10.11.137

cma +

i

Chck image "UlSContamnerClass

Employee Number

'l’ Type imto ‘mstscexe 10.10.11.137

25.Start a new recording session by opening the Citrix Recording Wizard.
26.Record clicking the Create Expense Report button in the Expenseltapplication.
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27.Use Relative Scraping to scrape the value that corresponds to theTotal Expenses
($) label.

28.ClickSave & Exitinthe Recording Wizard. TherecordergeneratesanAttach

Window container that holds the selector and lets all the other activities knowwhere to
performactions.Itcontainsa Click OCR Textthatclicksthe Create Expense

Report button, a Find Imagethat sets the anchor for the relative scrape, a Get OCR
TextthatretrievesthetotalexpensevalueandtwoSet Clipping Regionactivities,oneto
translate the first clipping region to the second one, and one to reset the clipping region.

_ Attach Window “101011137 Tescshefic .

- o | Hyor oo T ibting ¢ oot me b e —
-
e Do

Clhick OCR text ‘THWindowClass'

S e—""

“‘Create Expense Report”

Microsoft OCR

Find image "‘UlContamnerClass

i

-\

Total Expe

-

Transiate clippsng regeon

Get OCR text U ontaner( =

.” Reset chpping region

29.Inthe Variables Panel, create anew GenericValue variable calledtotalExpense.
30.EnterthetotalExpense variable in the Text property field of the previously generated Get
OCR Text activity.
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31. Drag an If activity after the last generated recording sequence.

32.Setthe Condition property of the If activitytototalExpense = totalValue. Thismeansthat
the workflow checks if the total value of the invoice equals the value in the expense
application.

33.Drag a Message Box activity to the Then section of the If activity.

34.Inthe Content property field of the Message Box, write a message that states the values
are equal, hence the invoice iscorrect.

35.Drag a Message Box activity to the Else section of the If activity.

36.Inthe Content property field of the Message Box, write a message that states the values

are not equal, hence the invoice is incorrect.
£ 0f A
Condition
totalExpense = totalValue
Then Else
M pMessage box # M Message box F-3
‘Invaoice OK” Imvoice Incormact’

37. Press F5 to run the workflow. Note that the automation inputs the employee data from
the scanned invoice into the Expenselt application, compares the total value of the
invoice with the total expenses registered, and informs the user if the values are equal or

not.

Since this automation involves connecting to a virtual machine, uploading the original
workflow is redundant, as it would not work on another machine. We encourage you to
build your own workflow by following the above steps.

12.SAP Automation

How to Automate SAP Applications -without GUI Scripting

Topic

e Ul Automation

SAP (Systems, Applications and Products in Data Processing) is a well known enterprise
software company that makes applications that manage business operations and customer

relations.
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How does UiPath work with SAP?

There are elements on the SAP GUI, just like Citrix, that are detected by the recorder as a
single block, so it's impossible to use a simple recording or automation tool with them.
UiPath is well adapted and very capable of creating an automation, even with these types of
interfaces. UiPath has a powerful screen scraping engine that helps you in extracting data
from the GUI in less than a second! This method is 100% accurate.
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Most elements of the SAP GUI can be detected by the Macro Recorder individually, like
the Standard Buttons, Menus and Submenus.

Fle Edt View Data Goto Modules Tools
- My(ockpt'

3 2> Home (Current)
The Basic Workflow

Let's say you want to add sales or member data into the application database. Manually,
you have to pull up the right form and then start inserting data manually.

4
“1

In order to achieve this in UiPath, 2 GUI automation techniques will be used:
o automation through keyboard entries like tab, arrow keys and the return key

o automation by scraping text on the screen and clicking a text event
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1. Automation through Keyboard entries makes it easier and faster to move between
different text fields

2. Scraping the text allows us you to build Activities from individual elements in a block
element.

The Process
Let's assume that the UiPath is installed on the same machine as the SAP application.

1. With the SAP Business One already pulled up, start building the Workflow by pulling
up the Macro recorder. Select Desktop.

-[:é

Reocord Soresari

—— Sorapirnog S-::r.:
=
1 Bsasic :
= Cresktop i,
el & web
- Citkrize

2. Select the Automatic Recorder from the Wizard.

Autormatic
Recorder

3. To pull-up the data form, we can simply use a left mouse click, using the Recorder.
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4. Now the form is ready. The individual elements in this form cannot be identified by
the Recorder. Youwilluseadifferent method tofillinthe data. Press Escape. The previous
activities are temporarily saved in thequeue.
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5. The next step is to start filling in the data. The cursor is now positioned in the place
whereyou can start putting in the information ("Code").

Click on Element->Keyboard->Type.

Desiaop Recording

B ® P ST [4[E]) s

Cove Autoematc .iu \.l;l ve Ccu w Tent Image
& Bt Recorder - -

Wosan
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6. Just click anywhere in the form and it will initiate the input dialog box in the field where

the cursor isin.
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7. You can start by typing in initial data. Remember that you can use variables later to
manipulate the data, so you can insert your own data sources.

The text dialog box also allows you to add keyboard commands such as Return and Tab.
Let's add a Tab after the "Code" section. This will take you to the next field, which is a

dropdown.
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P amvword
Fatorng Indcator
80 Propect
Lty y

Dmwrwis PDartrer Type

Contect Pergons

Corgrarvy

I Type pasoword [T Empty Feld
Press enter whean you are done

—

-

8. You can notice that it creates a code right next to the text you entered. It's the same thing
you can apply when adding more keyboard commands. This is how you can manipulate the

movement of the cursor:
Arrow Down: [k(down)]
Enter: [k(enter)]

Tab: [k(tab)]

*
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You can follow the same steps from step 5 to fill in any other input fields.

Automating SAP via Click on Text and Screen Scraping

The keyboard commands are very helpful when moving to and manipulating input fields. If
you want to jump to a different field from within the form it could be hard to do so using
keyboard activities. That's where the UiPath built-in screen scraping comes in.

You have to run an OCR which reads the text in the form and captures the targeted text.

1. Click on Text->Mouse->Click.

B O LT ERM=

Seve Autormetic  Rert Click Type Copy Bement [ TeR Image
Kot Recosder App~ ~ . . - - -

Wicards Actions Mouwse

2. This will pull up the Sereen Scraping wizard. The target field is next to "Tel 1". The
cursor position should be set next to it.

Copy "Tel 1" and put copy it in the Text to be found field.

AL LR

- | ; !_f:‘

Text to be foura [Fes a . ’ Ocomrence 3

3. Click on Set mouse position. "Tel1" will be detected. Click on theindicatelink, then
click on the input field next to it.
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| General !' Cortact Pergors | Addr | Payme
"ol

Tel

Set mouse position lCcnta 'I

Or ndicate a point on the screen

4. Click on the Continue button . This will position the cursor next to "Tel1". You can use
the same technique from step 5 (presented in the previous section) to continue filling out
other data.

Radio Buttons

|
| (&) Active
! Inactive
| Advanced

For the radio buttons, the same screen scraping technique can be used.

1.Clickon Text->Mouse->Click and then copy paste "Inactive" into the Text to be found
field. There is no need to set the mouse position for this one. The mouse will click in the
middle of the element.

A
v ¥ P v
ACL e e LV

Add Cancel

v ' e—
ext? 'otv-' e KO rrasys 1o Sat Mmoo

Screen Soraping lasted 99 millliseconds Yotk ik ] Copy

2. Use the same technique to click other GUI elements such as buttons

You are now ready to build your SAP automation out of these techniques.
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o e

SAP Automaton  Man  Recordng Sequence Expard 4 Colagro Al

4 Fecorang Sequence :J

. AL WiIndow S4P BLsness

4 O A

nooes" .

M Ok Tt "Busress Pa

Automating Terminals and Mainframes

C

Ul Automation
1. Introduction
In order to use terminal activities, the Nuget package “UiPath.Terminal.Activities” needs to

be installed. Once installed, the activities can be found under “App Integration ->
Terminals” as in the followingpicture:

Uil | = UiPath Studio N
DESIGN EXECUTE SETUP a =

Activities
=

terminals >

- Favorites
4 Available
< App Integration
4 Terminals
< Advanced

1 Get Field at Position
(=1 Set Field at Position
;l Wait Text at Position
21 Send Keys
;I Mowe Cursor

7
5
2
3
3
[’
m
i
]
o
3

Get Text

Send Control Key
Get Field

ait Screen Text
ait Field Text
et Field

==

I|_|} I|_|} I|_|} Il_l} I|_|} IL‘} |

A Activities | [F)) Library [ Project #~ Properties | "i= Outline 4l Output
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2.Terminal wizard

UiPath Terminal wizard is designed to help you automate data extraction and/or task
execution on various terminals (Mainframe/AS400/VT). It works with
TN3270/TN5250/VT terminals.

There are several ways to automate the mentioned terminals:

o using the existing/installed terminal application
o using the IBM EHLLL standard
o using the UiPath internal implementation of these protocols

One may choose between those three based on the accuracy and the level of the provided
details (like colors, field information, etc).

Setting up a terminalsession

The first step for creating a terminal session is by dragging the “Terminal Session” activity
into the workflow. Then the connection configuration dialog is displayed.

m Configure Connection X

Prowvider Attachmate Reflection -

Show client application
Connection type

®) Use an existing profile

) Manually specify address
Address

Port 23

- RIT
T'.- pe Moz iU =

The “Provider” combo box specifies which provider to use. Based on this selection, the
“Connection type” section changes accordingly, depending on what connection types are
available for the specific provider. A more detailed description on each provider can be
found in section Supported providers.

“Show client application” flag specifies if the 3rd party provider window is displayed
during recording/play.
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Use an existing profile

Browse to a profile file containing the connection information, specific to selected provider.
For example, for Attachmate Reflection, one may choose ardsx/rd3x file, corresponding to
aTN5250/TN3270 profile file. The same applies to other providers.

Manually specify address

Enter manually the connection parameters:

o Address : the server address
o Port: the port to use forconnection
o Type: the terminal type: TN3270, TN5250 or VT

Attach to an existingsession

This method is available only when using IBM EHLL standard and it is described in EHLL
section.

Recording wizard

After specifying connection parameters the UiPath Terminal Wizard is automatically
started.

AB] AB -> s :ﬂ Show Recorded Actions
— Show Field Properties

Recorded Actions
QPADEV001C

#%% JMPORTANT NOTE *#¥

* Server PUBL will be closed soon.
Please create save files and store
them offline.

* english AS/400 forum: www.code400.com

Field Properties

RowStart 3
powered by www.RZKH.de ColStart 13

Text PUBT
LabeledBy  System name:
FollowedBy

Index 1

Editable False
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Screen organization

The terminal screen is organized in fields, highlighted in orange color. The properties of the
selected field are displayed the Field Properties pane.

There are two methods by which UiPath identifies a field on the screen: by coordinates or
by visual elements.

Field identification by coordinates is straightforward, as it uses the row/column
coordinates to located the field. The more reliable way is using
LabeledBy/FollowedBy/Index properties. This is useful in case a screen changes a bit and
the coordinates are not valid anymore, however, the text before/after a field is usually the
same.

In the above picture, the selected field is “PUB1” and it is labeled by “System name:”. Index
property is used when there are multiple fields with the same LabeledBy/FollowedBy
property, like in atable.

Field Properties pane

The properties of the selected field are displayed the Field Properties pane. It includesthe
coordinates (row/column), LabeledBy/FollowedBy/Index properties, the text value and a
flag indicating if the field is editable or not.

2.2.3. Recorded Actions pane
This pane containsthe list of recorded actions (auto generated activities).

2.2.4. Available commands

o Save & Exit: stops the terminal connection and saves the recorded actions

o Stop/Start (recording): temporarily stops recording, in case some actions do not need to
be recorded

e Actions commands: each of these are commands generates a specific terminal activity;
they are described in a Terminal activities section

o Refresh: used to perform a full refresh of the terminal screen (used only for
testing/validation)

3. Terminal activities
Common properties

o DelayMS:represents the time to wait after the activity executed; value isin milliseconds

o TimeoutMS: specifies the time to wait for the activity to execute; value is in milliseconds

o WaitType: allows specifying if the terminal should be in a ready state when executing the
activity; recommended value is “READY”

Terminal Session activity
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It is the main terminal activity and represents a connection to a terminal server. It acts as a
container for all other terminal activities. By default, after activity execution, the terminal
connection is closed.

Properties:

ConnectionString: contains the connection parameters; automatically generated fromthe
connection dialog

OutputConnection: optional, one may specify an output variable (of type
TerminalConnection) in order to be used later in other terminal sessions
CloseConnection: used with ExistingConnection property; specifies if the connection is
closed after executing the Terminal Session activity

ExistingConnection: a variable of type TerminalConnection that was previously initialized

When using many terminal sessions, it is recommended to reuse the terminal connection
by saving it into a variable and use it in the next sessions. This is to avoid connecting and
disconnecting multiple times, as this process is more time consuming.

Set Field activity

Set the text value of the selected field to a given value. The field must be editable, otherwise
the activity is disabled.

UiPath Terminal Wizard @
—> T
. i ABY AB -> () Show Recorded Actions
= Show Field Properties
Stop Set Get Wait Type Refresh
Text ~ Text ~ Text ~ -

Recording Actions Options

>> Welcome to nown public AS/400

Recorded Actions

e: QPADEVOOOP

: QINTER devicename
> (enter blind)

050 01510516070 0761070 6T 08 OB R B #%% IMPORTANT NOTE ***
* Server PUBL will be closed soon.

Please create save files and store
t+hem affline

hrum: www.code400.com Field Properties

RowStart 4

powered by www.RZKH.de Colsart 22

Text

LabeledBy  Username/Benutzer:
FollowedBy

Index 1

Editable True

In the sample above, the selected field identified by label “Username/Benutzer” is set to the
provided value “test”.
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Properties:

LabeledBy: the label before the selectedfield

FollowedBy: the label following the selected field

Index: 1 or greater, depending if there are multiple fields with same labels
Text: a string expression used for setting the field value

Get Field activity
Obtains the text value of the selected field.
UiPath Terminal Wizard &
— Show Recorded Actions
. ARl AR [
. . Show Field Properties
Start et Get  Wait  Type  Pefresh &

Tewt=  Tewt=  Tewts

Actions Options

2]
g

Field Properties

= RowStart 3
(enter blind)
ColStart 10

IT NOTE %% Text QPADEVDOTL

. LabeledBy  devicename:
i1 will be closed soon. S

:ate save files and store FollowedBy
Fieldted i: QPADEVODIL. [P

Index 1
Editable Falze

s-Hosting, ERP-Soft

]
nced data processing 1 _
/ * english AS/400 forum: www.coded00.com

powered by waw.RZKH. de
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In the sample above, the text from selected field identified by label “devicename:” is
returned.

Properties:

o LabeledBy: the label before the selectedfield

o FollowedBy: the label following the selected field

o Index: 1or greater, depending if there are multiple fields with same labels
o Text: a string variable where the resulting text is saved

Get Text activity
Obtains the text value of the entire screen.

> Show Recorded Actions
]
I el ae ol ) Show Field Properties
Set Get Wait Type Refresh -

Text - Text = Text = .l

Actions

Screen text is: Sign-on Information
Systerm:  PUB
Previcous sign-on.............: 01/05716 09:20:14

Press Enter to continue.

F3=Exit sign-on request  FI=Chcj ey
(C) COPYRIGHT IBM CORP. 1980, 2(

F3=Exit sign-on request F3=Change password
(C) COPYRIGHT IEM CORP. 1920, 2003,

Properties:

o Text: a string variable where the resulting text is saved
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Send Control Keyactivity

Sends a special key to the terminal, like (Enter), F1-F24 functional keys, etc. Usually,
following a control key like , the screen changes. In the sample below it changes to the
information screen following the login screen.

UiPath Terminal Wizard @
[ -> Show Recorded Actions
- > £ Show Field Properties
2ave ol Stop Set Get Wait Type Refresh

Exit

PUB1
utzer:

Control key: Transmit

Transmit
Tab

BackTab

s and store

| 4

iSerieé—Hos‘Eﬁg, ERP-Software,

advanced data processing

o J{ P T N T N | TN B | WY S Y N

N S | R | | W | S | S

www . code400. com

welcome

Properties:
o Key: the control key to send to the terminal (selected from the provided combo box)

Wait Field Textactivity

Waits the specified amount of time (TimeoutMS, in milliseconds) until the selected field
contains the provided text.
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UiPath Terminal Wizard

1
SE_"'E_ &  Stop Set Get Wait Type Refresh
Exit Text ~ Text ~ Text ~
Recording Actions Options

i ABL AB -> [ )ﬂ Show Recarded Actions

Show Field Properties

Field Properties

: QINTER icename: QPADEV0022 RowStart 4
: (enter blind)
CalStart 22

#%% JMPORTANT NOTE *%* Text
. eledBy & tzer:

# server PUBL will be closed soon. LabeledBy  Username/Benutzer

Please create save files and store FollowedBy

them offline.

Index 1

Editable True

100 forum: www.code400.com

powered by www.RZKH.de

In the sample above, the workflow execution waits until the field identified by label
“Username/Benutzer:” contains the text “test”.

Properties:

LabeledBy: the label before the selectedfield

FollowedBy: the label following the selected field

Index: 1 or greater, depending if there are multiple fields with same labels
Text: a string expression containing the value to wait for; it supports wildcards
MatchCase: a flag indicating if the text matching should be case sensitive

Wait Screen Textactivity
Waits the specified amount of time (TimeoutMS, in milliseconds) until the screen contains
the provided text. It is very similar to Wait Field Text activity, except it searches the entire
screen instead of being limited to a specific field.
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how Recorded Actions

how Field Properties

devicename: QPADEVOO1V
(enter blind)

*%% JMPORTANT NOTE **%

* Server PUB1 will be closed soon.
reate save files and store

~cl MEntertext 1ine

Text: code-’l’l)d
T : 19-06/1
iSeries-Host
advanced dat—

(O e bl b e e e e e e e b N

* english AS/400 forum: www.code400.com

powered by www.RZKH.de

In the sample above, the workflow execution waits until the text “code400” is found on the
screen.

Properties:

Text: a string expression containing the value to wait for; it supports wildcards
MatchCase: a flag indicating if the text matching should be case sensitive

Advanced activities

Advanced activities are terminal activities that work based on coordinates and cursor
location. They should be used only when the field’s positions do not change, in order to
ensure a successful workflow run.

Move Cursor activity

Moves the cursor position to the specified location. In the sample below, the cursor will be
moved at the beginning of the selected field.
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a
Show Recorded Actions
ABI AB -> Show Recorded Actions
Show Field Properties
Get Wait Type
Text ~ Text ~ v

: QINTER devicename: QPADEV0028
P; . (enter blind)
Move Cursor Here

Setlext BDRTANT NOTE *%%
s8] Get Text .
PUB1 will be closed soon.

'+ Wait Text @k create save files and store
T type @ ffline.

Q

iSeries-Hosting, ERP-Software,
advanced data processing

o J{ P T N T | T | W S Y LN
| i "o

* english AS/400 forum: www.code400.com

welcome

powered by www.RZKH.de

Properties:

o Row: 1-based index of the row where the cursor will be moved
e Column: 1-based index of the column where the cursor will be moved

Send Keys activity
Sends the specified text to the terminal cursor position. One must ensure that the cursor
position is inside an editable field by using Move Cursor activity.
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Ui
i -> “,;';:,U Show J-A-ecsrdec: Actions
0 & s Type Re:'resh Show Field Properties
Text ~ Text ~ Text ~ -

a
ERP-Software,
advanced data processing

iSeries-Hosting,

i J{ N TN S N B BB L

welcome

: QINTER

QPADEVO0OOP
blind)

ename:

(e er
W TANT NOTE *%%
PUB1 will be closed soon.

create save files and store
fline.

* english AS/400 forum: www.code400.com

powered by www.RZKH.de

Properties:

Text: a string expression that will be sent to the terminal

Set Field at Positionactivity

Similarto Set Field activity, uses coordinates toidentify the field.

Properties:

Row: 1-based index of the row where the cursor will be moved
Column: 1-based index of the column where the cursor will be moved
Text: a string expression used for setting the field value

Get Field at Positionactivity

Similarto Get Field activity, uses coordinates toidentify the field.

Properties:

Row: 1-based index of the row where the cursor will be moved
Column: 1-based index of the column where the cursor will be moved
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o Text: a string variable where the resulting text is saved

Get Text at Positionactivity
Obtains the text of length from the specified position. It is not limited to a single field.

Properties:

o Row: 1-based index of the row where the cursor will be moved

e Column: 1-based index of the column where the cursor will be moved

o Length: the number of characters to return; if is not supplied, the text until the end of the
screen is returned

o Text: a string variable where the resulting text is saved

Wait Text at Positionactivity
Similarto Wait Field Text activity, uses coordinates to identify the field.
Properties:

Row: 1-based index of the row where the cursor will be moved

Column: 1-based index of the column where the cursor will be moved

Text: a string expression containing the value to wait for; it supports wildcards
MatchCase: a flag indicating if the text matching should be case sensitive

4.Supported providers
Attachmate Reflection
Prerequisites
Attachmate reflection installed
(https://www.attachmate.com/products/reflection/2014/)

Usage

When using profile mode, the profile file must be located in the Attachmate Reflection
profile folder. Default is ‘C:\Users\\Documents\Attachmate\Reflection’

Rocket BlueZone
Prerequisites

Rocket BlueZone (5.2+) Terminal Emulation installed
(http://www.rocketsoftware.com/products/rocket-bluezone-terminal-emulation )

Usage
No custom requirements

IBM Personal Communications
Prerequisites
IBM Personal Communications (http://www-03.ibm.com/software/products/en/pcomm )

Usage
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Only profile mode supported. The profile file must be located in the IBM Personal
Communications profile folder. Default is ‘C:\Users\\AppData\Roaming\IBM\Personal
Communications’

Using IBM EHLL standard

One may choose to connect to a terminal using IBM EHLL standard. This is an advanced
type of connection and specific information regarding EHLL implementation need to be

provided. Depending on the EHLL implementation, some features could not be available
(like field color).

One can only attach to an existing terminal session using this method.

m Configure Connecticn =

Provider IEM EHLLAPI -

Show client application
Connection type

® Attach to an existing session

EHLL dll

EHLL function [hllapi
EHLL session A

EHLL enhanced

Prerequisites
An emulator that implements the EHLLAPI standard

Usage

The terminal emulator window should be opened before the connection (see
the Application Specifics chapterbelow)

o In connection dialog the path to the DLL implementing the EHLLAPI standard must be
specified

o The EHLL function should be changed accordingly (usually is ‘hllapi’)

o The session name should be the session short name of the previously opened connection

o The Show client application has noeffect

Application specifics
IBM implementation

QUALITYTHOUGHT * www.facebook.com/qthought * www.qualitythought.in
PH NO: 7675827899, 040-48526948 200 Email Id: info@qualitythought.in



https://www.ibm.com/support/knowledgecenter/en/SSEQ5Y_6.0.0/com.ibm.pcomm.doc/books/html/emulator_programming07.htm

QUALITY THOUGHT UiPath Material

The EHLLAPI implementation dllis ‘pcshll32.d1l’; default, itislocated in ‘C:\ Program Files
(x86)\IBM\Personal Communications’.

Attachmate Extra

The EHLLAPI implementation .dll ispcshll32.dll; default, it is located in C:\Program Files
(x86)\Attachmate\EXTRA!.

Requirements/limitations:

o In Attachmate Extra application, one must associate a session short name letter with a
profilefile (Options -> Global Preferences -> Advanced -> HLLAPI shortname); this letter
will be used in terminal session connection dialog (UiPath Studio)

o The session must NOT be started when connecting from UiPath Studio

Micro Focus Rumba

The EHLLAPI implementation dll is ehlapiz2.dll’; default, it is located in ‘C:\Program Files
(x86)\Micro Focus\RUMBA\System’. The Ehll Enhanced checkboxshould beunchecked.

Requirements/limitations:

e InMicro Focus Rumba Desktop application one must associate a session short nameletter
(Options -> API... -> Identification ->Session Short Name). Also, must check the classic
HLLAPI data structure (Options -> API... -> Configuration -> Classic HLLAPI data
structure).

4.5. Using UiPath implementation
This is a custom implementation and it requires the address of the server and the terminal
type.

m Configure Connection =

Provider UiPath Internal -

Show client application
Connection type

®) Manually specify address

Address
Port 23
Type TN3270 =
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